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Today, when Government restrictions are en- hardenability, in addition to analysis—the only 
forcing the use of leaner alloys with unfamiliar really safe way to buy alloys under today’s condi- 
heat treatment response, you’ll find Ryerson _ tions. All test information—hardenability, an- 
Alloy Service more helpful than ever. The tests alysis, etc.—is carefully recorded on a Ryerson 
we make to assure quality, verify analysis and Alloy Certificate which is delivered with your 
guide your heat treating are your best protec- steel as a guide to heat treatment. 


tion against costly production errors. Don’t take today’s alloys for granted. Order 


For example, we put every heat of Ryerson ' by hardenability from Ryerson and be doubly 


Alloy through four separate hardenability tests. sure. Some shortages are inevitable, but, as 
The result: Positive knowledge of the harden- always, we'll do everything possible to meet 
ability of every shipment of Ryerson alloy. your requirements. So, for any steel need, phone 


These tests enable you to buy on the basis of 





the Ryerson plant nearest you 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC.—PLANTS AT: NEW YORK ° BOSTON . PHILADELPHIA ° DETROIT © CINCINNATI 
CLEVELAND e PITTSBURGH e¢ BUFFALO ¢ CHICAGO e« MILWAUKEE ¢ ST.LOUIS * LOS ANGELES © SAN FRANCISCO 
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Government and Controls Picture: Scrap is just as tight in copper and 
aluminum as it is in steel. As more aluminum capacity comes in, scrap will 
get even worse . . +. . Steel supply is shortest in bars and shapes. Roll- 
ing capacity is lacking . .. . NPA is striving for the irreducible mini- 
mum use of nickel alloys. This would include dairy equipment, for instance. 
Stainless is required by law here .. . . Fleischmann says we are just 
going into the toughest period for shortages. Military demand will level 
off by next Summer, and then go down. 
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The demand for domestic primary pig lead is more than three times the 























supply. Manufacturers lead inventories have decreased steadily since 4| 
January .. .-. - World production of lead is about the same this year as [| 

in 1950, but demand is up. U. S. imports are down because our price (17¢ 
a lb) is way below British and European figure (23%¢) . . . . No improve- q 
ment in sight. ‘ 
d 
Despite record U. S. copper production in 1950 and ‘51, there is an acute J 
copper shortage, which will increase in intensity in 1952... . Manu- . 
facturers' inventories are almost non-existant and U. S. price is low, cut- : 

ting down imports ... . There is no improvement in sight, even in the 

long run. Better start thinking about substituting aluminum for copper al] 
wherever possible in the years ahead. I 
‘ 
Defense demand has put aluminum under controls, but the long range out- ‘| 
look is good . . .« «. The 1950 output was a peacetime record. By 1952, our A 


aluminum capacity will easily top peak World War II production... . As 
the defense effort subsides, aluminum will become available for all present 
needs and a lot of new applications. 


A high-temperature alloy for jet service at 1500 F has been developed. 
It has a high percentage of iron, and no cobalt ... . The composition: 
26 nickel, 15 chromium, 1.25 molybdenum, 2 titanium, 0.08% (max) carbon, 
fractional percentages of aluminum and vanadium, and the balance iron. 








A new one-coat porcelain enamel process does not reguire special enamel- 
ing steel. A non=-chipping, non-cracking coat is produced. Previous one- 
coat enamels needed premium price sheet ... . The new coat is about 
0.004 in. thick, half the thickness of two-coat enamel. It is flexible 
and can be sheared, sawed, drilled or punched without chipping ... . No 
scarce cobalt is needed, without the ground coat. 








(Continued on page 4) 
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The Materials Outlook mins. 


Porcelain enamelers are looking around for new applications. Less than 
1% of the industry's production is going for defense, while civilian busi- 
ness—in household appliances, especially—is slackening off. Not more than 
75% of the industry's capacity is being used... . Big enamel defense 
applications so far are jet engine parts, submarine mufflers, and other 
items that need high protection against corrosion and heat. 
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A bright tin-nickel plate has been introduced in England. fhe alloy 
coating is two parts tin and one part nickel. Color is faint rose. The 
coating has remarkable corrosion and tarnish resistance, and the process 
is not difficult to control. It is being touted as a serious rival to 
chromium plating. 








Volatile crystals function as a rust preventative in packaged or confined 
areas. Metal can be removed at any time, with no film to clean off... - 
Volatile crystals are also being studied as a means of improving the conm- 
pressibility of metal powders to reduce ram pressures. 





Rolling capacity for magesium will be increased early in 1952 by a mill 
to roll magnesiumm sheet from slabs. Brooks & Perkins, magnesium fabrica- 
tors, will operate the mill... .B&P figures this will eliminate sup- 
ply delays on sheet and cut scrap losses. The limited stock sizes avail- 
able now often involve 50% waste in cutting required blanks. 








A series of tests are now being run on tungsten carbide bearings to deter- 
mine their practicability in high-speed machines. Test bearings have been 
finished to dimensional accuracy of one millionth of an inch and a surface 
finish of 1 to 3 micro-inches. Tests have been run at different speeds, 
conditions of loading and lubrication for over a year and a considerable 
amount of data have been accumulated. One bearing has run 200 hr at 450 
psi with no size change measurable to 1/100,000 in. Other tungsten carbide 
bearings have run at 2000 psi, and higher pressures are on the program. 





The amount of radioactive cobalt shipped to industry in the past 12 months 
was 564% greater than the total amount supplied in the first four years of 
the program. Some 72 companies are now using radiocobalt for radiography 
inspection of castings and weldments. Among the new applications are: (1) 4 
method for determining the concentration of sulfur in chromium plating baths; 
(2) a technique for measuring the self-diffusion of cobalt in metals; and 
(3) a test for forecasting the extent of the deterioration of an asphalt road 
due to water action. Several companies have applied for privately-owned 
production facilities for radioisotopes. 





The development of a new gear-manufacturing process employing carburiza- 
tion, which limits distortion to 0.001 in. per ft of dia, has been an- 
nounced. The accuracy of the heat regulation accounts for the fine toler- 
ances. Some 20-in. gears now in production distort less than 0.0015 in., 
while distortion of identical gears by older methods varies from 0.015 
to 0.045 in. 








See page 7 for “Materials Control Orders”’ 
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Materials Control Orders 


A summary highlighting actions of the NPA affecting engineering materials during the period from Sept. 12, 1951 through Oct. 


m 70, 1951. 


CONTROLLED MATERIALS PLAN 
a * Amended—Establishes new DX symbol for emergency use in ordinary products or materials other than steel, copper er alu- 
minum. The symbol is to receive priority over all other symbols except as provided in NPA Regulation 2 (see below). Use of symbol 
is restricted to components and cannot be applied to heavy power equipment, complete machine tools, and controlled raw materials. 


Dir. 3 to Reg. 1—Manufacturers may now order up to 40% of their quarterly allotments of controlled materials for delivery in any one 
month of the quarter, an increase of 5%. 


Dir. 4 to Reg. 1—Steel producers may buy steel, without deducting the tonnage from their allotments, from an importer who takes title 
to it before it arrives in the United States. Such producers may manufacture more products than the quantity shown on their authorized 
production schedules. 


Dir. 7 to Reg. 1; Dir. 3 to Reg. 6; Reg. 1, Amended—Any unfilled order for third-quarter delivery of steel, copper or aluminum not 
shipped by Oct. 7 must be charged by a customer to his fourth-quarter allotment. 


@ ALUMINUM (Orders M-5, M-478, M-84) 

Aluminum must be of the lowest grade necessary when used for purposes from which it cannot be recovered (‘‘destructive’’ purposes). 
CMP allotment symbols are set up to permit “destructive” users to obtain their supplies by self allotment. Producers of ferro alloys 
limited to their average use during January 1950. Use in steel deoxidizing limited to an average of 0.6 lb of Grade 4 deoxidizing ingot 
per month for every ton of carbon steel, 2 lb for each ton of alloy steel, and 2.5 lb for each ton of steel castings. Manufacturers of 
specified consumer hard goods may shift production from one product to another in the same group (see Iron and Steel, below). NPA 
must approve use of aluminum in products not produced since June 30, 1949 or for which no allotment was made. Use of aluminum 
prohibited: (1) for any ornamental purpose on any listed product; (2) in greater quantity than necessary for functional or operational 
purposes. Producers must cancel any order scheduled for delivery on, or after, Oct. 1 except those valid in fourth quarter 


@ ARTIFICIAL GRAPHITE (Order M-66) 
Delivery of artificial graphite and carbon electrodes prohibited unless under authorized allocation by NPA. Graphite electrodes less than 


; in. in cross-section excluded. Consumer inventory reports must now be made quarterly rather than monthly 


@ COPPER (Orders M-12, M-47B, M-86) 

M-12 is rescinded as its provisions are now included in orders M-47B, M-4, M-74, M-16 and CMP Regs. 5 and 6. Manufacturers 
of specified products may shift production from one product to another in the same group. NPA must approve use of copper in prod- 
ucts not produced since June 30, 1949 or for which no allotment was made. Use of copper prohibited: (1) for any ornamental pur- 
pose on any listed product; (2) in greater quantity than necessary for functional or operational purposes. As of Nov. 1, distributors of 
wire mill products are permitted to replenish stocks sold out of inventory to meet (ACM) authorized controlled materials orders. Wire 
mill products are defined to include bare wire and cable and insulated wire and cable made from copper, copper-base alloy and copper- 
clad steel with more than 20% copper by weight. Distributors may also replace part of their inventories to meet anticipated ACM 
orders if their inventories are abnormally low. A special X6 symbol is established to be placed on orders to meet these purposes. Stock 
replenishment is limited to 25% of all the wire products shipped during the base period (year 1950) or the last fiscal year prior to 
that, whichever is selected by the distributor. From this must be deducted the copper poundage of all products on hand Sept. 30, 1951. 
It fourth-quarter orders exceed the amount permitted under the order, distributors must cancel the difference. 


@ '!RON AND STEEL (Order M-47B) 

Manufacturers of civilian hard goods products may shift production from one product to another listed in the same group. The order 
defines four groups of hard goods products as follows: (1) furniture, fixtures and canvas products; (2) appliances, machines and elec- 
trical equipment; (3) housewares and personal durable goods; (4) other goods, including home furnishings, jewelry, musical goods, 
sporting goods, toys, bicycles and motorcycles. 

@ MOLYBDENUM (Order M-81) 

Anticipated Changes: Pieces of molybdenum wire and rod cut to specific lengths may be placed under allocation. Requirements of the 
electronics industry will increase substantially during the first half of 1952 in the production of power tubes. 

@ NICKEL SILVER (Order M-80) 

Amendment to Schedule A permits the use of nickel silver in the manufacture of musical instruments, including flute and piccolo 
bodies, woodwind instruments, pistons in all valve instruments, and trombone inside slides. 

® PLASTIC-TYPE NYLON (Order M-45) 

Material is now allocated, under Appendix B, by the calendar month. Controls are eased to eliminate: requirement that purchasers seek 
NPA authorizations to buy; time limitation on any NPA authorizations to use it. Producers must have NPA authorizations to sell the 
material while purchasers must certify their planned uses to their suppliers. Shipments of level monofilament up to 25 Ib a month and 
of molding granules up to 540 Ib a month are exempted. 

® TIN (Order M-8) 

Restrictions on pig tin are extended into calendar quarters succeeding the third quarter of 1951. No person may use, in any quarter, 
in any product, in excess of 90% of the average quarterly use of pig tin during the base period except as stated in the order. Use 
‘uring any one month may not exceed 40% of the quarterly allotment. 

© TUNGSTEN (Order M-81) 

Anticipated Changes: Pieces of tungsten wire and rod cut to specific lengths may be placed under allocation. Present supplies just bal- 
“ince consumption but increased requirements of electronics industry in first half of 1952 may bring tighter controls. 

@ ZINC 

Anticipated Changes: It appears the NPA will maintain its present system of allocating slab zinc, having ruled out suggested changes 
made by zine users up to now. 

® NPA REGULATIONS 


Reg. 2—Establishes emergency DX symbol but provides that rated orders bearing program identifications A, B, C or E which have 
een accepted and scheduled for delivery must be given first preference if supplier is unable to make deliveries on time. 
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Jo er Cre apued on gi sitiecidibiss Pea 


For several years this space has been used to tell 
how Revere has collaborated with its customers, to 
mutual benefit. Now we want to talk about the way 
our customers can help us, again to mutual benefit. 
The subject is scrap. This is so important that a 
goodly number of Revere men, salesmen and others, 
have been assigned to urge customers to ship back 
to our mills the scrap generated from our mill prod- 
ucts, such as sheet and strip, rod and bar, tube, 
plate, and so on. Probably few people realize it, 
but the copper and brass industry obtains about 
30% of its metal requirements 
from scrap. In these days when 
copper is in such short supply, 
the importance of adequate sup- 
plies of scrap is greater than 
ever. We need scrap, our indus- 
try needs scrap, our country 
needs it promptly. 

Scrap comes from many dif- 
ferent sources, and in varying 
amounts. A company making 
screw-machine products may 
find that the finished parts 
weigh only about 50% as much 
as the original bar or rod. The turnings are valu- 
able, and should be sold back to the mill. Firms 
who stamp parts out of strip have been mate- 
rially helped in many cases by the Revere Tech- 
nical Advisory Service, which delights in working 
out specifications as to dimensions in order to 
minimize the weight of trimmings; nevertheless, 
such manufacturing operations inevitably produce 
scrap. Revere needs it. Only by obtaining scrap 
can Revere, along with the other companies in the 
copper and brass business, do the utmost possible 





SEE “‘MEET THE PRESS’’ ON NBC? 


in filling orders. You see, scrap helps us help you, 

In seeking copper and brass scrap we cannot ap- 
peal to the general public, nor, for that matter, to 
the small businesses, important though they are. 
which have only a few hundred pounds or so to dis- 
pose of at a time. Scrap in small amounts is taken 
by dealers, who perform a valuable service in col- 
lecting and sorting it, and making it available in 
large quantities to the mills. Revere, which ships 
large tonnages of mill products to important manv- 
facturers, seeks from them in return the scrap that 
is generated, which runs into 
big figures of segregated or 
classified scrap, ready to be 
melted down and processed so 
that more tons of finished mill 
products can be provided. 

So Revere, in your own inter- 
est, urges you to give some ex- 
tra thought to the matter of 
scrap. The more you can help 
us in this respect, the more we 
can help you. When a Revere 
salesman calls and inquires 
about scrap, may we ask you to 
give him your cooperation? In fact, we would like 
to say that it would be in your own interest to 
give special thought at this time to all kinds of 
scrap. No matter what materials you buy, the 
chances are that some portions of them, whether 
trimmings or rejects, do not find their way into 
your finished products. Let’s all see that every- 
thing that can be re-used or re-processed is turned 
back quickly into the appropriate channels and 
thus returned to our national sources of supply, 
for the protection of us all. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 4 

Executive Offices: # . 
230 Park Avenue, New dil 17, N.Y. 
TELEVISION EVERY SUNDAY 
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News Digest 


Steel Bar Stock Cold Extruded Without Special Surface Lubrication 


Commercial steel products can now 
be cold extruded without using tre- 
mendous presses and high pressures, 
according to the Mullins Manufactur- 
ing Co. The new process, called 
“Koldflo”, requires no special surface 
lubrication. Koldflo is being licensed 
by Mullins to steel fabricators. 

The Koldflo Process, according to 
Mullins’ announcement, is cold ex- 
trusion plus—plus the ability to ex- 
trude commercially on available 
presses and in combination with 
other press operations, such as draw- 
ing, ironing, coining and forging. 
The pressures required to make a 
steel bar flew in the cold state are 
surprisingly low. In announcing the 
process, Mullins engineers revealed 
that one of their discoveries is that 
they can control the flow of steel 
under pressure so as to direct it 
where they want it to go with a 
minimum of internal and external 
friction. The ability to do this, they 
say, disproves the popular concept 
that tremendous pressures and huge 
presses are required to do such work. 
Actually, abundant press equipment 
exists which can be used to cold ex- 
trude steel by the Koldflo Process. 

- Mullins first announced its work 
in the cold extrusion field when it 
revealed last year that it had de- 
veloped a successful method for cold 
extruding 105-mm_ shells for the 
Ordnance Department, who recog- 
nized the need for such a process. 
Mullins made substantial contribu- 
tions to the development of shell 
manufacturing in the course of ful- 
filling orders received from the Ord- 
aance Department. As a result of 
these developments, the Company re- 
eived contracts to build the first 
plant in the country for the mass pro- 
duction of shells by this method. The 
plant will go into operation in War- 
ren, Ohio shortly to fulfill more than 
20,000,000 worth of Army and 
Navy contracts. 

The Koldflo Process goes far be- 
yond the cold extrusion process used 
for making shells, which deals with 
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The Koldflo process for cold extrusion of steel, originally designed to make 105-mm shells, 


has also been developed for commercial use to make thin-walled cylinders, pulley hubs, axle 


parts, and even gears by forcing the steel to flow cold under pressure. 


heavy-walled, cylindrical shapes. Now 
the process can be applied to shapes 
represented by such objects as thin- 
walled pressure cylinders, shock ab- 
sorber cylinders, gear blanks, pulley 
hubs, bearing housings, and hub and 
axle components for vehicles. 

The process will result in substan- 
tial cost savings on those parts which 
can be made by it, as well as produce 
a superior product, developing engi- 
neers say. For example, scrap is vir- 
tually eliminated, as only enough 
metal to make the part is cut from 


a solid bar. Stamping, forging or 
machining cylindrical objects from 
flat blanks or from rounds of neces- 
sity wastes from one-fourth to one- 
third of the original steel. In the 
making of artillery shells, Army Ord- 
nance has estimated that if all the 
105-mm shells of World War II had 
been made by the cold extrusion 
process, a million tons of steel would 
not have been reduced to scrap. 

The process is so exact that weight 
and size tolerances can be held within 


(Continued on page 10) 
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BEFORE—Stacking sheet metal flat took too much space af Pratt 
Handling 355 different 
sizes, thicknesses and compositions of metal was inefficient and costly, 


& Whitney Aircraft, East Hartford, Conn. 


and the scrap-rate from handling damage was excessive. 


move to the presses and shears on a monorail. 


AFTER—Sheets are now stored vertically, each kind in a separoy 
plywood-covered, steel-framed book. The books are card-indexed on; 


Handling labor wo: 


cut 90% and storage space 50%. 





the limits required for most mass- 
produced precision parts. Parts are 
produced with glass-smooth surfaces. 
This means that many products 
would not require any expensive fin- 
ish-machining. 

Mullins engineers state that other 
important economies would come 
from the elimination of man-hours 
and the savings in machinery and 
plant space over other methods of 
forming metal. Another advantage 
of the process is that it creates a 
stronger steel through cold working 
the metal. With some products this 
could mean the elimination of heat 
treating operations, and it could 
mean the use of steel containing less 
alloy, such as manganese, chromium 
and nickel. Company engineers also 
point to the versatility of the process, 
which they say will coin, extrude 
forward and backward, compress, ex- 
pand and iron. 

Mullins has granted several li- 
censes under which one company al- 
ready is tooling to produce a pressure 
cylinder. Additional licenses are be- 
ing negotiated. 

Interest in cold extrusion of steel 
received considerable impetus after 
World War II when it was discov- 
ered that the Germans were using 
such a process in a limited way. A 
drawback to the German technique 

was that it required extremely large 
presses, some of them exerting pres 
sures up to 30,000 tons, and it used 
an elaborate method of lubricating 
the metal before it was extruded. 
The new process is not the same as 
the German process, by virtue of its 
adaptability to standard presses and 
normal lubricating procedure. 
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Symposium Discusses Materials Problems in Nuclear Engineering 


Oak Ridge, Tenn. — Industry is 
benefitting in almost all fields of en- 
gineering in countless ways from the 
tremendous contributions engineering 
is making to nuclear energy develop- 
ment. 

All technological and economic 
angles of that theme were discussed 
for more than 500 engineers and 
scientists who attended the third an- 
nual Oak Ridge Summer Symposium 
at the Atomic Energy Commission's 
Oak Ridge, Tenn. site. First of the 
nuclear energy symposia devoted to 
engineering, the two-week long dis- 
cussion of “The Role of Engineering 
in Nuclear Energy Development’ 
was conducted by the Oak Ridge 
National Laboratory and the Oak 
Ridge Institute of Nuclear Studies, 
under the sponsorship of the Ameri- 
can Society for Engineering Educa- 
tion. 

More than 6600 engineers—half 
of all the scientific and technical per- 
sonel in the atomic energy program 
today—are striving to supply ‘“‘engi- 
neering beyond handbook limits’’ for 
a great variety of technological re- 
quirements in the program, AEC 
Commissioner T. Keith Glennan told 
the Symposium audience. In remarks 
opening the conference, Dr. Glennan 
stressed the vital importance of these 
engineering developments and called 
attention to current efforts of the 
Commission and cooperating organi- 
zations to provide “the broad spec- 
trum of engineering education needed 
to qualify personnel for work in the 
atomic energy program.”’ 


Dr. George E. Evans, of 
ORNL Training Div., 
materials development in the atom 
energy programs in these principal 
projects — studies of commerciall 
available materials of potential 
known reactor usefulness, new metals 
and alloys whith appear promising 
liquid metal coolants and cooling 
systems, refractory metals, cerami 
and metal-ceramics for high tempe 
ature use, as well as a survey of t! 
effects of reactor radiation on 
proposed materials. 

“A better understanding of hov 
a great many materials will behave 
meeting such new conditions is con 
ing from the test program on reactor 
materials, and broad applications o! 
these will come in general enginee: 
ing, Dr. Evans predicted. 

Heat transfer engineers are devot 
ing attention to liquid metals 
fused salts, but have a lot to learn 
about their physical properties before 
solving heat transfer problems in nu- 
clear reactors, according to Dr. Rich- 
ard N. Lyon, of the ORNL Reacto 
Experimental Engineering Div. He 
described special problems in forcec 
convection heat transfer, especial) 
in tubes of non-circular cross-section 
and in ordinary to sub-cooled borling 

Complete transactions of the Sy™ 
posium will be published by the AEC 
technical information services. Thi 
document (TID-5031) will be aval! 
able for a nominal charge after De 
1 from the Office of Technical Set 
vices, Dept. of Commerce, Washing 
ton 25, D. C. 
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ASME Meeting Discusses 
Materials Problems 


Three papers of interest to ma- 
terials engineers were contributed by 
the Metals Engineering Div. of the 
American Society of Mechanical En- 
gineers for presentation at the fall 
meeting of the Society in Minneapo- 
lis. ; 

Harry Majors, Jr., director, Engi- 
neering Experiment Station, Univer 
sity of Alabama, discussed the dy- 
namic properties of nodular cast iron 
in one paper. This paper presents 
the experimental results of an in- 
vestigation on the mechanical prop- 
erties of magnesium-treated nodular 
cast iron in the annealed and as-cast 
condition. The dynamic stress-con- 
centration factors are compared with 
Neuber’s theoretical factors for hy- 
perbolic notches, with Peterson's re- 
sults on steel, with Frocht’s photo- 
elastic results, and with Grant’s data 
on flake cast iron and cerium-treated 
nodular iron. Fatigue results are 
shown for square and 45-deg V- 
shaped notches at speeds of 200 and 
6000 rpm, as well as for various 
notch depths. The trend in size-effect 
is indicated. Static damping capaci- 
ties obtained from hysteresis loops 
in tension and compression are com- 
pared with torsional damping capaci- 
ties and static damping capacities 
from bending. 

Another paper, by M. C. Steele, 
research assistant professor, and John 
Young, research assistant, Dept. of 
Theoretical and Applied Mechanics, 
University of Illinois, covers an ex- 
perimental investigation of over- 
straining in mild steel, thick-walled 
cylinders by internal fluid pressure. 
he purpose of this paper is to study 
the mechanism of yielding and to 
compare with plastic theories strains 
observed at the bore and outside sur- 
face of mild-steel cylinders of 2:1 
diameter ratio under internal fluid 
pressure. Observations disagree with 
theoretical assumptions concerning 
the progression of yielding; wedge 
tegions of overstrained material, oc- 
cupying a small fraction of the total 
volume, characterize the yielding 
Process. Discrepancies with theory 
are observed in the measured strains 
the fully plastic load-carrying ca- 
pacities predicted from theory are 
higher than those observed in the 
experiments. Stability of deforma- 
tion (creep) under maintained con- 
stant loads is discussed. 

_A roundup on the forging of mu- 
nition shells was given in the third 
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paper by W. Trinks, partner, Asso- 
ciated Engineers, Pittsburgh. This 
paper describes the forging methods, 
with particular attention to the up- 
setting processes, adapting the bull- 
dozer, the pierce and draw process, 
the cross rolling, the nosing opera- 


tion, and the operations preceding 
forging. This discussion covers hot 
forging. Another short section of 
the paper briefly describes the cold 
forging or cold extrusion process 
used by the Mullins Manufacturing 
Co. in shell manufacture. 


OO 


New Industrial Forms of Teflon Announced 


Du Pont chemists have made pub- 
lic for the first time detailed and 
fundamental information about their 
dispersions of Teflon tetrafluoroethy- 
lene resin in water, a new form of 
their heat resistant plastic, and re- 
vealed ways in which the plastic can 
be used industrially other than by 
molding and extrusion, to which the 
polymer has hitherto been limited. 

The disclosures were in two papers 
delivered before the Symposium on 
Fluorine-Containing Polymers of the 
Diamond Jubilee Meeting of the 
American Chemical Society. First of 
the two papers was presented by J. 
F. Lontz, and the second by J. A. 
Jaffe, both of whom are research 


chemists in du Pont’s Polychemicals 


Dept. Laboratory at the Experimental 
Station in Wilmington, Del. Co- 
authors are W. B. Happoldt, Jr., like- 
wise of the Polychemicals Dept. Lab- 
oratory, and L, E. Robb, formerly a 
du Pont chemical engineer and now 
with the Rockbestos Products Corp. 

Dr. Lontz and Mr. Jaffe brought 
up-to-date public information about 
aqueous collodial dispersions of Tef- 
lon, announced in Nov. 1949, after 
years of research aimed at developing 
a new type of product in fluid form, 
suitable for various industrial appli- 
cations. The electrical and chemical 
industries, in particular, have many 
requirements for a plastic of the type 


(Continued on page 13) 
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Stainless cast fittings ... such as made for Alloy Stain- 
less Products Company, Paterson, N. J....shown above 

. are being produced for Industry at Crucible’s 
Specialty Steel Foundry—Harrison, New Jersey. These 
fittings find ideal application in such diversified activ- 
ities as: Atomic Energy Commission; Chemical, Oil, 
Pharmaceutical, Textile Industries. 

Pioneer in the development of stainless steels, 
Crucible is casting these high quality fittings in Types 
304, 316 and 347 stainless. Made under the most exact- 
ing metallurgical supervision and radiographic control, 


these castings are entirely free of porosity, internal 


5) yeas of Yine steelmaking 
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fittings 
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CRUCIBLE STEEL! 


shrinkage, or other casting defects. The castings are 
furnished annealed, blast cleaned and passivated for 
maximum corrosion resistance. 

The high casting quality plus the particularly husky 
design make the Alloy Stainless Products’ pipe fittings 
among the leaders in the field. 

In addition to stainless cast fittings, tool stee] and 
alloy steel castings are made at the Crucible foundr 
to meet the requirements of hundreds of Industrial! 
applications. And remember too, our metallurgical! 
staff is freely available to you. If you have a need for 
castings—check with Crucible. 


STAINLESS CASTINGS 


STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH 


REX HIGH SPEED * TOOL * 
12 


STAINLESS * ALLOY 


* MACHINERY * SPECIAL PURPOSE STEELS 
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of Teflon because of its high resis- 
tance to heat and chemicals, its ex- 
cellent insulating properties, particu- 
larly at high frequency, and its anti- 
adhesiveness. 

The du Pont chemists reported in 
detail on methods for casting unsup- 
ported film, and pointed out the ap- 
plication of Teflon dispersions in 
coating glass cloth. Films cast from 
Teflon dispersions, which can be 
made as thin as one-quarter of one- 
thousandth of an inch, are expected 
to find application for various in- 
sulation purposes where mica is now 
used, particularly in the development 
of new and more compact radar 
equipment. Glass fabrics coated or 
impregnated with Teflon tetrafluoro- 
ethylene resin also should find numer- 
ous uses in the insulation field. They 
are already finding important appli- 
cations in aircraft electrical systems. 

By making available detailed data 
on the properties of Teflon disper- 
sions, and spelling out various steps 
in the filmcasting and extraction 
processes, the chemists hoped to in- 
terest other researchers in investigat- 
ing the potentialities of the new 
forms of the plastic. 


Laboratory Research on Notch 
Sensitivity and Copper 
Conductivity Reported 


_ The national Advisory Committee 
tor Aeronautics recently issued sev- 
eral interesting reports summarizing 
research projects carried on by gov- 
ernment and private laboratories on 
engineering materials. Bound copies 
of these Technical Notes are avail- 
able from the NACA, Washington, 
D.C. 

Technical Note 2459 summarizes 
work done on a theory of conduc- 
tivity of cold-worked copper by Rolf 
Landaver at the Lewis Flight Propul- 
10n Laboratory. The increase in the 
re Sistivity of copper under cold work- 
ing is calculated. The increase is 
assumed to be caused by dislocations 
surrounded by a long-range electro- 
static field that scattered the conduc- 
tion electrons. The amount of scat- 
‘ering is found by the method of 


(Continued on page 146) 
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Here's a plastic material for molded parts that will 
probably always be available . . . with a favorable 
cost factor .. . no matter what happens. It's a good 
substitute for castings, die castings, and scarce plas- 
tics for many parts. 

*ACE-TEX is a black pyrobituminous material that's 
best known for its use in ordinary auto battery cases. 
Containing no synthetic plastics or rubber, it has 
excellent dimensional accuracy, chemical resistance, 
and smooth finish. It's particularly suitable for box- 
shaped parts, containers, covers, etc.—even imitation 
bronze plaques. It can be painted or lacquered. Re- 
quires no cure time in molds—just cooling time. Take 
a look at these properties: 





rR 


Specific Gravity 1.45-1.55 
Tensile Strength, Psi. 1000-1800 
Compression.Strength, Psi. 4000 

Transverse Strength— 


Modulus of Rupture, Psi. 2000-6000 
Hardness at 77°F. Shore ‘’D” 70-75 
Coeff. of Expansion 

inch/Deg. C. 0.00005 
Heat Distortion Temp. Deg. F. 135-180 
Dielectric Strength, 

60 cycles, v/mil Over 200 


Water Absorption 


Extremely low; 
Practically nil. 





IF YOU HAVE A PRODUCT FACING A MATERIALS 
SHORTAGE WHERE ACE-TEX MIGHT FIT, SEND US 
A SAMPLE AND ASK FOR RECOMMENDATIONS. 


ACE-TEX is one of many hard rubber, synthetic 
rubber and other plastics molded, extruded and 


finished at our two plants. Write for valuable new 
ACE Handbook of hard rubber and plastics. 


100th 
ANNIVERSARY 


American Hard Rubber Company 





Gs” 93 wortH STREET NEW YORK 13, NW. Y. 
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talide nib assures continu- 
ous 24-hour production 
without downtime or main- 
tenance costs. 
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@ On the same presses and machines now in your production 
line, Talide Carbide Dies can make a big $ and ¢ difference. Here’s why. 
Each Talide Die will outwear a steel die by at least 20 times and, in most 
applications, will last 50 times longer. Think of the cost advantages of 
those long runs and all the advantages of infrequent “down time” for re- 
dressing. Do as others do, triple your production with Talide Metal. 


Made of the hardest metal known, each Talide Die has the same great 
strength, phenomenal resistance to wear and consistent uniformity. Talide 
Carbide never varies in quality. 


Talide Carbide dies are available for blanking, drawing, swaging, ex- 
truding, spinning or curling. For other operations, buy Talide bar stock 
blades, cutting tools, drill jig bushings, work rolls or diamond products 


Try Talide Metal and triple your production with present equipment 
Write us or nearest sales office. 


Send for Catalog 50-G. 


AY ERED SAR, Oo Ay 


YOUNGSTOWN t OHIO Pioneers in Tungsten Carbide Metallurgy 


CUTTING TOOLS - DRAWING DIES . WEAR RESISTANT PARTS 
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—Its Sources, 


by CHARLES A. SCARLOTT, Westinghouse Electric Corp. 


Zinc is one of our indispensable metals whose consump- 
tion curve is steeply rising as old uses are growing and 
new ones are continually added. 


@ ZINC Is NOT a spectacular metal. 
It does not have the popular appeal, 
either inherent or by virtue of glamor- 
ous applications, of other metals, 
such as copper, aluminum and mag- 
nesium. Neither does it make the 
headlines as an international political 
issue, as does tin. Zinc is, instead, a 
workhorse metal and one of the most 
porn ae How much so is indi- 
cated by the fact that it stands fourth 
among metals in amount used by the 
world each year. In tonnage it is 
ve only by iron, copper and 
ead. 

Zinc, once called spelter, has had 
a long history. Museums display brass 
objects known to have been made 
before 500 B.C., although zinc was 
probably not then known as a separate 
metal. The modern zinc industry 
began with the development of smelt- 
ing in Belgium in 1806, and the 
United States got into the act in a 
serious way in 1858, using New 
Jersey ores. The United States has 
been the world’s leading zinc pro- 
ducer since 1909. 


Zinc Sources and Production 


Nature was both generous and 
quite impartial when she laid down 
the earth’s concentrations of zinc ore. 
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Last year 17 nations, some in every 
continent, each mined more than 10,- 
000 short tons of zinc yearly. The 
total world production mounted to 
about two million tons. This does 
not include Soviet Union and her 
satellites. Russia is believed to be 
producing about 120,000 tons of zinc 
yearly and Poland about 90,000. 


Of total world mine production, 
North America turns out more than 
half (57.5%) taking the four postwar 
years, 1946 through 1949 as repre- 
sentative. Of the North American 
output, the United States has in that 
period accounted for more than half 
(57.5%) or almost exactly one third 
(33.1%) of the world total. The 
United States output of zinc is more 
than twice that of the second largest 
producer, Canada, which contributes 
15% and has good reserves. Mexico 
follows with nearly 10%, but its re- 
serves are more limited. Then comes 
Australia with 9%. The more im- 
portant small producers are listed in 
the accompanying table. 

Just as zinc is mined on a substan- 
tial scale in many parts of the world, 
so it is produced in widely separated 
areas in the United States. There are 
some 750 zinc mines in this country, 
of which several hundred are small 
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Uses and Supply 


ones—— even one-man _ operations. 
However, 60% of the total comes 
from 25 mines. 

The United States has several major 
zinc-producing regions. As might be 
expected, the Western states produced 
the bulk of the national total (about 
55% in the 1946-49 period). Idaho, 
Arizona, Montana, Colorado, Utah, 
New Mexico, Nevada, Washington 
and California—in that order—are all 
major producers. 

Several widely scattered states east 
of the Mississippi River have a com- 
bined output that in the four postwar 
years, 1946-49, accounted for a little 
over one-fourth of the national total. 
These states, in order, are New Jersey, 
New York, Tennessee, Virginia, IIli- 
nois and Wisconsin. 

The third major zinc-producing 
region is the so-called Tri-State area 
about 30 miles across, where Kansas, 
Missouri and Oklahoma join. In the 
four years after the war the Tri-State 
region was responsible for roughly 
17% of the nation’s zinc-mine output. 
The wartime average production was 
225,000 tons yearly. Since 1945 the 
average has been less than one-half 
that, and in 1949 amounted to only 
80,000 tons. At one time (1921) the 
Tri-State area produced two-thirds of 
the nation’s zinc. The area hit its 
peak of zinc production in 1926 
with 424,000 tons (and 100,000 tons 
of lead). The reason for the decline 
is the exhaustion of the higher grade 
ores. A decade ago the tenor of 
combined lead-zinc Tri-State ores (as 
mined) stood at 6.12%. Now it is 
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Zinc never occurs alone in nature. 
There are six combined forms, but 
as with copper, the form of greatest 
commercial significance is the sulfide 
(sphalerite, ZnS). The exceptions of 
commercial importance are the oc- 
currence of the carbonate of zinc 
(smithsonite, ZnCO;) found wide- 
spread in weathered zones near the 
surface and formerly more important 
than today, and of the oxide of 
zine (zincite, ZnO) in New Jersey 

The following des-ription of zinc 
recovery is a generalization of the 
processing of sulfide ores, which 
provide more than nine-tenths of 
the wor'd's zinc. 

An important factor in the zinc- 
mining situation is that zinc is 
almost always found associated 
with lead and intimately mixed 
with it. Until the development of a 
method of separating the ores by 
differential flotation about 1925, 
the separation was not successfully 
accomplished. 

Most zinc ores are mined from 
underground. The ore must first be 
crushed and pulverized, and the 
zinc sulfide concentrated, because 
the grade of zinc is always low— 
usually less than 10% with 2.6% 
a United States average in 1949. 
Sulfide ores fortunately lend them- 
selves to concentration by the flota- 
tion process, and even the lead sul- 
fide can be separated from zinc 
sulfide by remarkably sensitive dif- 
ferential flotation. The result is a 
zinc-sulfide concentrate that varies 
from 48 to 60% contained zinc. The 
concentrate is roasted to convert to 
zinc oxide, drive off moisture, sulfur 
dioxide and any other volatiles. 


Zinc from Ore to Slab 






The resulting calcine, ZnO, now 
can proceed to slab zinc by either 
of two routes—one thermal, the 
other electrolytic. 

In the thermal process the oxygen 
molecule is persuaded, by heat, to 
give up zinc for carbon. This is 
done either in the batch type hori- 
zontal retort or the newer, and more 
efficient, continuous vertical retort. 
In either case the zinc calcine and 
coal (or coke) is charged separately 
or combined as briquettes into the 
furnace and heated. Heat is pro- 
vided either by an excess of coal or 
by passage of electricity through the 
mass. 

The zinc, now freed from the oxy- 
gen, emerges as a gas and passes 
to a condenser. In one type of con- 
denser the zinc vapor is bubbled 
through a bath of molten zinc which 
condenses it and the surplus drawn 
off at intervals and cast into slabs 
for market. Meanwhile, residue 
from the retort is routed through a 
rotary kiln where a large portion 
of the zinc that escaped gasification 
in the retort is separated as a fume 
and trapped as a dust. 

If the zinc is to be won electro- 
lytically, the calcine from the roaster 
is stirred with sulfuric acid, and the 
resulting zinc sulfate, water and 
residue is passed through filters and 
thickeners. It is further purified by 
the addition of zinc dust and filtered 
again to provide a clear nevtral 
solution of zinc sulfate. This solu- 
tion is dripped as feed into the elec- 
trolytic cells. Zine is deposited on 
aluminum cathodes and subsequently 
stripped off, melted and poured into 
slabs. 
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3.4%. However, there is probably 
nearly a million tons of zinc (and 
165,000 tons of lead) left. How 
much will be recovered is a question. 
In general, the ores of the Tri-State 
area are low grade (recovery 1.66 
zinc, 0.69% lead). They are charac- 
terized by simple mineralization and 
lend themselves to larger scale, lower 
cost mining than the Eastern ores, 
which are of higher grade (recovery, 
4.87 zinc, 0.32% lead). The deposits 
of the Western states are higher grade 
(recovery, 4.86 zinc, 3.20% lead ) 
and contain worthwhile quantities of 
gold and silver. But these advantages 
are offset by complexities of the ores 
—generally higher production costs, 
remoteness from markets. 


Zinc Reserves 


The United States and the world 
still have lots of zinc, as the table 
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shows. Statements of mineral re- 
serves must always be hedged with 
qualifications, many contingent on 
price level, state of mining and ore- 
dressing technology, extent of ex- 
ploration, and character of the 
deposits. This is particularly true of 
zinc, which occurs, in general, in two 
types of deposits. In one, zinc is 
found in more or less vertical veins 
in the rock and in the other in slop- 
ing limestone beds into which the 
sphalerite (zinc sulfide) has been 
carried and precipitated from solu- 
tion in the earth waters. In both cases 
the zinc ore bodies are often continu- 
ous, and the boundaries are extremely 
difficult to delineate except by expen- 
sive drilling. In this respect zinc 
deposits are more difficult to estimate 
than, for example, those of porphyry 
copper, which, by comparison, are 
uniform and have more definite 
boundaries. 

With these qualifications, the 
proved and indicated (but not in- 
ferred) zinc reserves of the United 
States in terms of gross content of 
zinc workable under conditions simi- 
lar to those prevailing in 1949 are 
estimated by the United States Geo- 
logical Survey as 8.5 million tons. Of 
this, about three-fourths, or some- 
thing over 6 million tons, should be 
recoverable. If one were to divide 
this figure by the 1950 rate of pro- 
duction, one would come up with the 
startling figure of ten years. How- 
ever, we can be sure that zinc mines 
will be producing in this country 
many years hence, as probably the 
total zinc yet to be developed by ex- 
ploration and brought out of mines 
in this country will total several 
times 6 million tons. It is simply not 
good economics to invest money in 
proving up zinc ore many years in 
advance of the need for this informa- 
tion in planning for mining. 

Although the proportion of the 
world’s zinc that the United States 
provides is interesting, two other mat- 
ters are more important: (a) how 
much of what we need do we produce, 
and (b) what is the quality and 
quantity of our reserves? The answer 
to one is easy to set down; the other 
Is not. 

Whereas the United States pro- 

es a third of the world’s zinc, it 

rmally consumes a little over 40% 

10-49, 42.6%). Clearly this 
aves a deficit that must be made up 
by imports and scrap. In the last five 
irs this has amounted to a net 
average importation of 315,000 tons 
of contained zinc per year, or about 
58% of our consumption. Further- 
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Price, production and consumption of zinc during the period of 1925 to 1950. 


more, demand for zinc, particularly 
since July 1950, is rising faster than 
the ability to produce it. The supply 
of secondary (reused) zinc has been 
small, less than 10% of the total 
consumption, largely because when 
used for galvanizing—the largest ap- 
plication — the zinc is never recap- 
tured. However, with the increase 
in zinc die casting, the amount of 
zinc returned in the future as scrap 
will increase. 

As matters stood at the beginning 
of this year, based on figures for the 
first four months of 1950, United 
States’ mines were producing at the 
annual rate of 700,000 tons. (Pre- 
vious mine production peaks were 
775,000 tons in 1926 and 768,000 
tons in 1942.) Consumption for 
1951, if the January-April use rate 


continues, will be about 900,000. 
Consumption while the emergency 
lasts will be federally controlled. 
Vigorous effects are being made to 
increase production. The Government 
is lending encouragement and finan- 
cial assistance for exploration, allow- 
ing rapid amortization of the cost of 
new production facilities, and facili- 
tating the obtaining of loans for ex- 
pansion of plants. Once abandoned 
and now flooded mines may be 
pumped out and zinc and lead mining 
resumed with federal aid. It is be- 
lieved that by these measures the 
amount of zinc produced from United 
States’ ores this year will be 10% 
more than last, and in another two 
or three years mine output will have 
increased another 10 to 15%. This 
would bring this country’s mine out- 
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U. S. Consumption of Slab Zinc 
Annual Average—Short Tons 

















Galvanizing Brass Rolled Zinc | Die Casting Others Total 
1926-1930 
Prosperity Era 273,600 163,800 70,720 23,800 51,500 583,420 
1931-1935 
Depression 154,400 93,600 45,600 30,100 36,340 360,040 
1936-1940 
Recovery 251,600 168,600 55,800 81,600 34,000 591,600 
1941-1945 
World War Il 290,780 338,680 71,520 99,320 23,040 823,340 
1946-1950 
Postwar 366,939 118,259 72,526 228,016 22,387 811,127 

















Proved and Indicated Zinc 
Reserves of the World 





Workable Under 1949 Conditions 








Gross Zinc, 
Million 
Short Tons 
United States 8.5 
Other North America 8.0 
South America 12.0 
Western Europe 8.5 
Eastern Europe 11.0* 
Africa 4.0 
Asia 4.0 
Australia 14.0 
World Total 70.0 














* Of which about one half is estimated for U.S.S.R. 


put by 1954 to between 735,000 and 
770,000 tons, taking declining grade 
into account. There is no prospect 
that the United States will become 
wholly self-sufficient as to zinc. 

All zinc ore produced in United 
States’ mines goes mostly to smelters 
in Texas, Oklahoma, Illinois, Penn- 
sylvania, Montana and Idaho. In 
addition to importing slab zinc, the 
United States also receives zinc-sulfide 
concentrates from foreign sources. 
These must be processed in United 
States’ smelters. Hence, smelter ca- 

acity exceeds mine capacity by about 
a third. The smelters of this country 
can now turn out about a million 
tons of slab zinc annually. Mines and 
imports represent the bottleneck to 
zinc production, not United States 
smelter capacity. 


Zinc Consumption 


The curve of zinc consumption in 
the United States since 1900 is both 
smooth and steeply rising, with no 
hint at leveling off. Most old uses 
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are growing and new ones are con- 
tinually added. 

The largest single use of zinc—hot- 
dip galvanizing—arises out of zinc’s 
unusual anti-corrosion properties. 
Applied as a surface layer to steel, 
it prevents corrosion in two ways. 
Zinc exposed to normal atmospheres 
forms an insoluble, adherent, imper- 
vious layer of zinc carbonate that 
resists further attack. Also, in the 
electrochemical series zinc is positive 
with respect to iron. Hence, when a 
galvanized article is subjected to elec- 
trolysis the zinc is sacrificed for the 
iron. Even if spots of bare metal 
are exposed, the nearby zinc will 
protect against consuming galvanic 
currents. 

Galvanizing absorbs about 45% 
of the total slab zinc consumption. 
Galvanizing is one of the oldest of 
zinc uses. In the first four postwar 
years consumption of zinc for 
galvanizing averaged 350,000 tons 
yearly. In 1950 the total so used was 
434,000 tons. 

The second largest class of zinc 
usage is for die castings. This is the 
most rapidly growing use for zinc, 
particularly since the war. Since 1946 
it has totaled a little more than 200,- 
000 tons per year, or a little over 
one-fourth of the total consumption. 

Zinc die casting began coming into 
its own about 20 years ago when 
special high-grade (99.99+- %) was 
developed. Zinc of this high purity 
makes possible die-casting alloys of 
controlled quality. Die casting re- 
quires a good structural metal that can 
be melted and used at low tempera- 
ture, has little shrinkage, is dimen- 
sionally stable, and freezes to a 
smooth finish without gas inclusions. 
Zinc die castings—which are at least 
94% zinc—are used to provide parts 
as small as zipper elements (some- 











































times cast directly onto the fabric) g, 
as large as automobile radiator grilles 
Castings can be made of comple; 
shapes, such as gasoline-engine cay. 
buretors, requiring close and exact| 
held tolerances and requiring little 
or no subsequent machining. Literally 
thousands of parts of everyday articles 
are made of die-case zinc: automobile 
door handles, washing-machine parts, 
building hardware, tools, toys, novel. 
ties, parking meters, typewriters 
cameras, frames, etc. 

Brass making has taken large quan. 
tities of zinc, but this demand has 
fallen off sharply since the last war. 
Brass, on the average, is 30 zinc, 70% 
copper; red brass is 15 zinc, 85% 
copper. In the prewar years the 
amount of zinc used for brass ran to 
about 150,000 tons, or nearly a fourth 
of the total consumption. World 
War II, with its demand for brass 
cartridge and shell cases and other 
military articles, skyrocketed the 
need for brass. However, zinc used 
for brass has dropped steadily from 
120,000 tons in 1946 to 85,000 tons 
in 1949, the consumption for brass 
averaging about 15% of the total. 
The new defense program will, of 
course, reverse this trend. 

The low strength of zinc limits its 
use unalloyed, except in sheet and 
rolled forms. This use amounts to 
less than 10% of the total. Such uses 
include the cases (and negative termi- 
nal) of dry cells, fruit-jar caps, 
weather stripping, photoengraving 
plates, and as salt-resisting plates on 
vessels. 

Zinc compounds, of which the chief 
is zinc oxide, have literally hundreds 
of uses. Although the average con- 
sumption of zinc oxide made from 
metal came in the four postwar years 
to only about 16,000 tons, or roughly 
2% of the total in average years, 
over 100,000 tons of zinc in concen- 
trates are converted by the American 
process into zinc oxide. Few are 
aware of the variety ef everyday uses 
of zinc compounds. Take zinc oxide 
itself. Its principal uses are in rub- 
ber, paint, ceramics, coated fabrics, 
textiles, floor coverings, pharmaceutt- 
cal chemicals, printing ink, dental 
cement, soap, glue, matches, and 
tailors’ chalk. Zinc chlorides are used 
as preservatives and for flame-proof- 
ing of wood poles and railroad ties. 
Lithopone, a mixture of zinc sulfate 
and barium sulfate, is used because of 
its higher hiding power in interior 
wall paints of many types including 
resin-oil emulsion and the newly 
popular latex paints, industrial enam- 
els, road-marking paint, and is used 
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in inlaid linoleums. Zinc sulfate, 
made directly from sphalerite concen- 
trate, is used in glue, rayon sizing, 
electrogalvanizing solutions, insecti- 
cides, fungicides, soaps, salts, ferti- 
lizers, pigments, dry colors, and as a 
reservative in casein products. 

Zinc dust has some use directly. 
In sherardizing, for example, a metal 
part to be coated is heated with zinc 
dust in a revolving closed chamber. 
Zinc vapor, given off below the melt- 
ing point, condenses on the article, 
forming a uniform, adherent protec- 
tive coat. Zinc dust imparts highly 


Casting zinc in the foundry. The second 
largest use of zine is for castings. 
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desirable rust inhibition properties 
to paints for iron and steel surfaces. 

There are but a few adequate sub- 
stitutes for zinc, and mostly they, too, 
are currently in short supply. No 
metal has yet been substituted for zinc 
in galvanizing; some other bare 
metal, such as aluminum or magne- 
sium, must be resorted to in peacetime 
for coating metals if one is not 
willing to put up with frequent paint- 
ing. Aluminum and magnesium are 
competitive to brass, making great 
progress. Any long lasting differen- 
tial of about 3¢ per Ib in favor of 


aluminum over zinc would un- 
doubtedly throw a large share of die 
casting to aluminum. Magnesium 
could quite possibly be used, perhaps 
with enliai in place of zinc, for 
photoengraving plates. 

Zinc, in our present industrial 
economy, is well-nigh indispensable. 
Unfortunately, our reserves are by no 
means inexhaustible. 


Information for this article was 
provided by the U. S. Bureau of 
Mines, Ainerican Zinc Institute, U. S. 
Geological Survey, and Westinghouse 


Shown here is a zinc metallizing opera- 


tion used for protecting capacitor cases. 















Without Carbide Precipitation 





Rapid cooling a weld with a water stream. 
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Two men weld cooling with water. 









Welding Unstabilized Austenitic Stainless Steels 








by J. A. GOODFORD, Chief Welding Engineer, and D. W. KAUFMANN, Metallurgist, Crucible Steel Co. of America 


Rapid cooling of heat- 
affected zone promptly 
after welding reduces 
chances of subsequent in- 
tergranular corrosion. 


@ COLUMBIUM, THE MOST effective 
stabilizing element for austenitic 
stainless steels, is so scarce today that 
it can be used only for the most im- 
portant defense projects and then 
only when no alternate is available. 
As a result of this scarcity, AISI 
types 347 and columbium-stabilized 
309 and 316 are disappearing from 
the shelf, not only as sheets, plates 
and strips, but as welding electrodes 
as well. 


Type 321, stabilized with titanium, 
is satisfactory for many applications 
where 347 has been used. However 
titanium’s reluctance to cross the 
welding arc restricts its use in elec- 
trodes. Also, this element is rarely 
found in types 309 and 316. Substi- 
tute materials have beer, produced by 
reducing the carbon content in types 
304 and 316 to a very low level. 
These steels are reported to be suf:- 
ficiently iow in carbon to permit long 
time heating in the so-called danger 
zone of temperature with little pos 
sibility of subsequent intergranula: 
attack. Unfortunately, these _ steels 
are not too readily available. 


The Problem 

For applications not involving 
high temperature service, the only 
reason for adding stabilizing ele- 
ments, such as columbium, tantalum 
or titanium, to stainless steel (or the 
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only reason for reducing the carbon 
content to a very low level) is to pre- 
vent the precipitation of chromium 
carbides during welding. 

This reaction may occur in un- 
stabilized stainless steels during 
welding in the heat-affected zone ad- 
jacent to the weld when the metal is 
allowed to remain in the temperature 
range of about 800 to 1500 F for 
more than a minute or two. If this 
happens, then the affected zone may 
be subject to excessive corrosion at- 
tack when it is exposed to severe 
corrosive conditions. Conversely, if 
the weld metal does not remain in 
the 800 to 1500 F danger zone of 
temperature too long, the likelihood 
of subsequent intergranular attack is 
greatly reduced. 


The Solution 


If the weld area is immersed in 
water as promptly as possible after 
the weld has been made, or at fre- 
quent intervals during welding, it 
can be cooled to below 800 F in time 
to prevent serious carbide precipita- 


Rapid weld cooling using a water-soaked swab. 


tion. The water can be applied from 
a hose or by swabbing with wet 
waste or rag, as shown in the accom- 
panying illustrations. With a hose it 
can be applied continuously either as 
a spray or in a steady stream. If the 
welder requires the use of both 
hands, a helper can apply the water. 
Swabbing is likewise adaptable to 
one- or two-man operation. 

The water should be applied 
within a minute or so after the arc 
has been established—the sooner, the 
better. As a rule of thumb, with nor- 
mal flat position current setting, a 
standard length electrode is con- 
sumed in about 1 min. Therefore, in 
ordinary manual welding, the welder 
should apply the water at least as 
soon as each electrode stub has been 
discarded, or oftener if desired. The 
spraying or swabbing should be con- 
tinued until all color disappears. The 
weld can be cooled to room tempera- 
ture, but it is usually desirable to 
leave enough heat to evaporate the 
water in the weld crater. Otherwise, 
porosity may develop when the arc 
is restruck. 


The reasons for the rapid cooling 
of welds are readily apparent. From 
the very important standpoint of 
economics, Types 302, 304, 316 and 
similar grades can be used rather 
than the more expensive stabilized 
or extra low carbon varieties, Flexi- 
bility of procurement of raw mate- 
rials, both parent metal and welding 
rod, is greatly improved. This is 
particularly important when special 
steels are so scarce. 

Water cooling can be employed 
with all types of welding ee 
used for stainless steel welding. 
Water cooling can be applied to all 
thicknesses and sections. In the weld- 
ing of thin sheets, satisfactory cool- 
ing can be obtained with an air blast. 

It is also very beneficial to water 
cool austenitic stainless steel during 
cutting operations employing gas or 
electric ar¢ cutting procedures. It is 
considered good practice to water 
cool welds involving stabilized grades 
when multiple-pass welding of heavy 
sections is required. This is a further 
guarantee of maximum corrosion re- 
sistance. 


Rapid cooling a weld by swabbing immediately after welding. 
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Heat Treating the Carburizing Grades of Boron Steels 


by KENNETH ROSE, Western Editor, Materials & Method; 


Avoiding excessive core hardenability and obtaining 
satisfactory case hardness in large section parts are the 
major problems in the treatment of these grades. 


@ PRESENT AND IMPENDING scarci- 
ties of alloy steels, and present and 
threatened restrictive orders, are caus- 
ing a reexamination of the “emer- 
gency” steels and, in particular, the 
boron steels that were developed 
during World War II. This time the 
situation is both easier and more 
difficult. Industry has been able to 
study more thoroughly the heat treat- 
ing procedures and their results, and 
has the benefit of the experience of 
users both during and after the war. 

The situation is complicated, how- 
ever, by the fact that civilian produc- 
tion of many articles is continuing, 
and requires a wider use of the new 
steels, and also by the shortage of 
molybdenum, which was substituted 
for nickel in many wartime composi- 
tions. Restrictions upon the use of 
both nickel and molybdenum mean 
that the most widely used grades of 
engineering steels will be unavailable 
or limited in use, and that steels of 
very low alloy content, with harden- 
<r increased by boron, must be 
called upon for most purposes. At 
present there are steels available that 
follow the pattern of the triple alloy 
or N.E. steels, and include the 81XX 
series, the 86XX series, as well as 
the 41XX series, but these are desig- 
nated as interim alternate steels, and 
might not be available in a time of 
national emergency. 

Large manufacturing companies 
and engineering societies are at pres- 
ent studying the use of the boron 
steels so as to make best use of these 
grades. The automotive industry, one 
of the largest users of engineering 
steels, has made comprehensive stud- 
ies of heat treating procedures, and 
the Society of Automotive Engineers 
has appointed a special subcommittee 
to outline work to be done and to 
correlate results obtained in the in- 
dustry’s laboratories. This subcom- 
mittee, headed by Harry Knowlton, 
of International Harvester Co., has 
not yet made its official report, but 
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unofficial progress reports constitute 
some of the best information availa- 
ble about use of boron steels. 

The action of boron in increasing 
the hardenability of steel is not yet 
clearly understood, but several facts 
about it are generally agreed upon. 
These are: 

1. Very small quantities of boron 
are required. Hardenability is in- 
creased by boron in amounts as small 
as 0.0004 to 0.0008%. Larger 
amounts do not further increase the 
hardenability of the steel. Some met- 
allurgists are of the opinion that 
boron in amounts above about 
0.0015% tend to cause hot shortness 
in steel. 

2. Boron does not act as an alloy- 
ing element in the usual sense, but 
rather as a treatment. The very small 
quantities involved would be insufh- 
cient to produce any considerable ef- 
fect as an alloying element. Boron 
seems to act by retarding the start 
of austenite decomposition, pre 
by inhibiting the formation of nuclei 
at which the decomposition begins. 

3. It is agreed that boron is most 
effective in low-carbon steels, and 
that the rate of increase in harden- 
ability falls off as the carbon content 
of the steel increases. 

Metallurgists and materials engi- 
neers recognize two groups of boron 
steels from the materials selection 
and heat treating standpoint, with 
different problems involved in the 
use of each group. The first group 
includes the boron steels in the me- 
dium-carbon range (35 to 65 points 
of carbon) which show good harden- 
ability with the usual heat treating 
procedures. The second group, the 
carburizing grades, must be used with 
due consideration for their special 
characteristics. 

This article is chiefly concerned 
with the heat treatment of the car- 
burizing grades. Those listed as 
standard (July 1951) by AISI are 
given in the accompanying table. 


{ For complete listing of all the boron 
steels and other “emergency” grades, 
see MATFRIALS & METHODS, (ct, 
1951, pp 135 ana 137. The Editors) 

The carburizing grades of the 
80BXX series are intended for gears 
and pinions to replace steels of the 
86XX series. Grades TS94B17 and 
TS94B20 are primarily for heavy- 
duty gears or other pieces of large 
size to be carburized and are in- 
tended to replace some of the 48XX 
series steels. 


Heat Treating Problems 


Problems in the use of the car- 
burizing grades of boron steels seem 
to center about two difficulties. One 
of these is excessive hardenability of 
the core, which can result in warping 
and distortion. The other is the difh- 
culty in obtaining sufficient harden- 
ability in the case to guarantee sur- 
face hardness of large sections. 

With the medium-carbon steels the 
effect of boron is lessened because of 
the higher percentage of carbon 
present, and hardenability is not ex- 
cessive. However, with the carburiz- 
ing grades the boron has considerable 
effect in the low-carbon core, decreas- 
ing effect at the inner portion of the 
carburized zone, and little or no 
effect at the outer portion of the car- 
burized zone. 

The usual quenching practice to 
develop the required hardness in the 
case can result in over-hardening of 
the core, while changing the quench- 
ing procedure so as to reduce the 
core hardness can cause the surface 
hardness to fall below the desired 
value. 

The matter of excessive harden- 
ability hinges upon the form of the 
hardenability curves for boron steels. 
The curves follow a general pattern 
in which the first few 16ths show 
good hardenability with rather nar- 
row limits, and the hardenability then 
drops off more rapidly than that for 
the alloy steels, with the limits 
broadening. Translating the values 
of the curve in terms of surface hard- 
ness and size of workpiece, small 
pieces made of boron steels will show 
good hardness after proper quench- 
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ing—in fact, hardness may be exces- 
sive; pieces of medium size, but of 
4 diameter not exceeding the ideal 
diameter” indicated by the break in 
the curve, will quench out ; and pieces 
of larger diameter will not quench 
out with normal quench. It is im- 
ortant to remember that the harden- 
ability curve for the boron steel: is 
fundamentally different from that of 
the alloy steel it is replacing, and 
to make sure that the ideal diameter 
indicated by the curve does not differ 
too much from the diameter of the 
workpiece. 

Excessive hardening in the core 
and lack of hardness at the surface 
can be overcome by three methods: 

Changing the alloy content—in the 
80BXX series, for example, manga- 
nese content can be increased from 
0.45 to 0.60% to 0.60 to 0.90% in 
the carburizing grades to provide in- 
creased hardness at the surface of 
the piece, where boron is ineffective. 
The boron takes care of core hardness. 
A new series of steels, containing 
neither nickel nor molybdenum, but 
with manganese increased about 
0.30%, has been produced. These 
steels, now designated as the 14BXX 
series, are essentially plain carbon 
steels of the 10XX series with boron 
added to increase the hardenability 
for core hardness, and with the in- 
creased manganese content to take care 
of surface hardness where the boron is 
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Hardenability effect of boron decreases with increasing carbon con- 
When case of this boron steel is carburized to above 1 % 
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found to be ineffective. 

It is generally agreed that boron, 
while a valuable treatment for in- 
creasing the hardenability of steel, 
cannot be regarded as a substitute for 
all the alloying elements in engineer- 
ing steels. Just how much alloy is 
absolutely necessary as a minimum in 
steels for various purposes is a matter 
that has been receiving the attention 
of many of the leading practical 
metallurgists in the country. At a 
recent informal meeting of some of 
these metallurgists, it was decided 
that for gears, the steel must have suff- 
cient alloy content to guarantee 
a surface hardness of 57 Rockwell C 
on the teeth down to the root. 

Reducing the carbon content— 
Users of boron steels in carburizing 
grades have shown a tendency to go 
to lower carbon contents, such as 
the 15- and 17-point compositions, 
to avoid the warping resulting from 
too great hardenability. These 
gtades carry a price premium. A 
leading metallurgist who has been 
using boron steels during and since 
the war states that they can be used 
at a higher core hardness than alloy 
steels so far as any danger of brittle- 
ness is concerned, as the boron steels 
have greater ductility at the same 
hardness. Others believe that the 
so-called brittle failures of case 
hardened parts are due to excessive 
tensile stresses in the surface which 
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are set up by hardening of the core, 
and not due to inherent toughness 
or brittleness of the core itself. This 
matter is, of course, controversial at 
this time. 

Metallurgists experimenting with 
the boron steels as alternate materials 
for higher-alloyed steels have found 
that several compositions providing 
a range of carbon contents may be 
an answer to the excessive harden- 
ing of one type in certain ap- 
plications. 

Slowing the cooling rate—By 
quenching into a bath held at ele- 
vated temperature the cooling rate 
is reduced, and the tendency to ex- 
cessive hardening is reduced also. 
The same result is achieved by 
quenching from a lower tempera- 
ture. This can be the simplest means 
of dealing with excessive harden- 
ability, inasmuch as it requires only 
modification of the heat treatment, 
whereas the two preceding methods 
require purchase of different steels, 
not always possible in times of short 
supply. 

Insufficient hardening can usually 
be corrected by inereasing the agita- 
tion of the quenching medium. A 
more drastic quenching medium 
might be necessary if hardening 
should be considerably below re- 
quirements. The problem of warpage 
may arise if too drastic a quenching 
procedure is used, however. 


a 


60 80 100 120 140 160 180 200 


Distance from surface, 0.00] in. units 














corbon, hardening properties are similar to that of base composition. 
(Wray, United States Steel Co.) 


Hardness gradient in case after direct quenching of 43B17 steel as 
compared to standard 3310 grade. (Wray, United States Steel Co.) 
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Users’ Experence 


At Ford Motor Co., procedures 
have been worked out that give satis- 
factory results with 80B20 steel for 
langer gears and smaller parts in 
which distortion was not critical. 
When 80B20 steel was tried for 
smaller gears, excessive warpage 
was encountered due to too high a 
hardenability. Experimental process- 
ing indicated that lowering of the 
quench temperature and quenching 
into molten salts, followed by a 
stress relieving treatment, success- 
fully eliminated this warpage. How- 
ever, it is mot always possible to 
change established processing _be- 
cause of limitations in space and 
availability of equipment. Conse- 
quently, work is being continued on 
steels of lower hardenability. It was 
the opinion of members of the Chemi- 
cal Engineecing Dept. that 81XX 
series steels could be more successfully 
used for carburizing applications in 
relatively light sections. 


At Timken-Detroit Axle Div. the 
chief metallurgist, Roy W. Roush, 
has been using boron steels in the 
94BXX group for heavy gears and 
other large pieces. He stated that 
the company had tried 94B20 steel 


for some of its parts and had 
switched to 94Bi7 steel to reduce 
the hardenability slightly. While it 
might have been preferably on a 
theoretical basis to use 94B15 for 
small gears, 94B17 for somewhat 
larger en and 94B20 for large, 
heavy-duty gears and other parts, it 
was more practical to standardize 
upon 94B17 steel for all gears and 
to adjust the heat treatment to suit 
the work. The basic treatment used 
is to gas carburize at 1700 F, to 
quench from about 1650 F im- 
mediately afterward into oil at about 
150 F. All ring gears are pressure 
quenched, with forced circulation of 
oil. The boron steel is replacing 
4620 steel for gears. 

One of the difficulties in harden- 
ing gears is that the piece shrinks 
in on the bore. This may be over- 
come by broaching oversize to 
compensate for shrinkage, or by 
quenching on a spud. Timken-De- 
troit has been developing a case 
depth of about 0.090 in. in large 
gears and about 0.040 in. in smaller 
sizes. It is important to avoid ex- 
cessive carbon concentration in the 
surface of the work; peak harden- 
ability occurs with a carbon content 
of about 88 points, and the surface 





The curves, left, show hardenability of 1321 and 13B21 at 1.20% carbon as compared to 
hardenability of same steels at 0.80% carbon, right. (Wray, United States Steel Co.) 
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Grade Cc Mn Cr Ni Mo 
50B15 0.12-0.18 0.70—-1.00 0.20-0.35 0.35-0.60 —— —— 
50B20 0.17-0.23 0.70-1.00 0.20-0.35 0.35-0.60 aaa —_——- 
80B15 0.12-0.18 0.60-0.90 0.20-0.35 0.15-0.35 0.20-0.40 0.08-0.15 
80B17 0.14-0.20 0.60-0.90 0.20-0.35 0.15-0.35 0.20-0.40 0.08-0.15 
80B20 0.17-0.23 0.60-0.90 0.20-0.35 0.15-0.35 0.20-0.40 0.08-0.15 
80B25 0.21-0.28 0.60-0.90 0.20-0.35 0.15-0.35 0.20-0.40 0.08-0.15 
TS94B17 | 0.15-0.20 0.75-1.00 0.20-0.35 0.30-0.50 0.30-0.60 0.08-0.15 
TS94B20 | 0.17-0.22 0.75-1.00 | 0.20-0.35 0.30-0.50 | 0.30-0.60 0.08-0.15 
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carbon content should be held ty 
85 to 95 points. 

Timken-Detroit has been using 
some of the noncarburizing grades 
of boron steels successtully, includ. 
ing the 14B38 steel for axle shafts 
and tractor draw bars. This steel] js 
replacing relatively mild steels — 
86XX types and 5145 for axles, and 
51XX series steels for bolts. Fo; 
axles the steel is quenched from 
1550 F into oil, then drawn back to 
the desired hardness. Bolts are 
quenched from 1600 F into oil. The 
94B30 type is used for front axle 
centers, steering arms, and knuckles, 
It is water-quenched from 1550 F and 
drawn back to a hardness of about 
269-321 Bhn. This steel is replacing 
8630, 4130 and some 3130 steels, 
Type 94B40 is used for a torque rod 
ball, replacing 4340 steel. It is 
quenched from 1550 F into oil and 
drawn back to the desired hardness, 

William J. Day, of Mack Manufac- 
turing Co., has been using another 
modification of boron steel to replace 
4820 steel. His 43BV14 its a low 
carbon carburizing steel with 0.03 to 
0.09% vanadium added. The vanadi- 
um serves to reduce grain growth 
during the long carburizing cycle, 
sometimes as long as 20 hr, and also 
flattens the top of the hardenability 
curve. This steel is used for all types 
of gears, including heavy-duty truck 
gears. It is quenched from 1450 F to 
1500 F to produce a hardness of 65 
Rockwell C, and the work is then 
drawn back to 60 to 62 Rockwell C 
Quenching from the low temperature 
reduces the danger of excessive 
hardening. Mack Manufacturing is 
using 94B17 also, and is quenching 
this steel from 1450 F to prevent 
excessive hardening. The company 
had started with a 43BV17, but found 
that the lower-carbon steel gave better 
results. 

The Wisconsin Steel Div. of the 
International Harvester Cao. has de- 
veloped a complete series of 50BXX 
steels, which are fundamentally 0.40 
to 0.60 chromium steels with the addi- 
tion of Grainal #479. At the present 
time these are in various stages of 
transition from experimental tests to 
actual full scale production use. In 
general, the highest carbon grade 1s 
designed for springs, 0.40 to 0.50 
carbon grades are used for axles, bolts 
and forgings requiring heat treatment, 
while the lower carbon grades are 
used for case hardened gears. Typical 
parts from these general classes have 
been subjected to engineering tests 
before the material is approved for 
production. 
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Microphones Make Good Use of Die Castings 


by L. AR. BURROUGHS, Chief Engineer, Electro-Voice, Inc. 


The many different zinc 
alloy components used in 
microphone assemblies 
illustrates the versatility 
and advantages of die 
castings. 


@ MorE THAN 50 different zinc 
alloy die cast components are used 
by Electro-Voice, Inc., Buchanan, 
Mich., primarily in the microphones 
and accessories that this company 
manufactures in large quantities. Rea- 
sons for using zinc die castings are 
much the same as the reasons for 
their use in other electrical and elec- 
tronic units. Die castings lend them- 
selves to rapid and economical 
production in an infinite variety of 
shapes. Surfaces are smooth and easy 
to finish at moderate cost. As-cast 
dimensions are held closely, and only 
light machining is usually needed. 
Good strength and high shock resis- 
tance are attained. Appearance is 
excellent. Dies are moderate in cost 
and have long life. Coring is readily 
and precisely done. Sections can be 
made as thin as adequate strength and 
stiffness permit, joa can be varied as 
desired to provide mounting bosses, 
ribs, reinforcements and the like. 
Economy in metal is high. Red rust 
does not occur, and corrosion is easily 
avoided. Self-fastening features, sch 





Fig 2—Drawing showing a sectional exploded view of one microphone and its supporting 
parts. Those marked (D.C.) are zinc alloy die castings. 
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Fig 1—All of these and many other zinc alloy die castings are employed to advantage in 


microphones of many types that are manufactured by Electro-Voice, Inc. Many of the external 


parts are plated. 


as integrally cast threads, studs or 
rivets or lips that can be spun over, 
are easily provided. 

This is an impressive list of ad- 
vantages and one not matched in 
several respects by any alternative 
product. In other words, die castings 
are “naturals” for the microphone 
applications chosen and, if other 


types of product had to be substi- 
tuted, important advantages would be 
sacrificed. It does not follow, of 
course, that other products are not 
used where they meet specific re- 
quirements better or are lower in 
cost. Thus, many stampings and 
screw machine products, for example, 
are combined with die cast compo- 
nents, and plastic moldings are also 
employed. 

Several die castings typical of 
those used by Electro-Voice are 
shown in Fig 1 and give a good idea 
as to the variety of shapes needed. 
Most of these could not be produced 
economically, if at all, by any method 
save casting (unless molded from 
plastic), and only die castings could 
be used without excessive machine 
work. In any other castings, sections 
would have to be thicker and coring 
possibilities would be sacrificed; in 
addition, smoothness would be in- 
ferior and finishing would cost much 
more. Some shapes shown could be 
molded from plastics but would cost 
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Fig 3—Sectional drawing of a microphone 


equipped with Lord shock mountings (shown 

in solid white). The supporting thimble, bot- 

tom and the cap at top are the die cast 
components. 


more, and both strength and dimen- 
sional stability would be decreased, 
not to mention other disadvantages. 

A better idea as to interior shape 
and sections for a microphone case 
and its support is attainable from the 
drawing, Fig 2, in which the parts 
marked (D.C.) are zinc alloy die 
castings. These parts approach the 
ideal from production, strength, low 
cost, appearance and other perform- 
ance standpoints. Grille openings 
permit sound to reach the micro- 
phone itself, and the housing is bet- 
ter in appearance and stronger than 
if a screen cover were used. The 
housing and bracket or yoke are also 
structural elements that support the 
microphone. 

Electro-Voice also makes micro- 
phones in which stamped screens 
provide openings for sound waves to 
pass. However, the screen merely 


functions as a covering, and a die 
cast support for the screens as well as 
for interior parts is needed. Some 
types of microphone, such as that 
shown in section in Fig 3, require 
Lord shock mountings to avoid the 
transmission of shock and vibration 
to the microphone itself. But, in this 
design, both the supporting thimble 
and the cap are die castings because 
they are so conveniently and economi- 
cally made in the shapes and section 
thicknesses needed. 

Besides housing components and 
their supports, many interior elements 
are die cast. Cost is moderate and the 
precise shapes and openings needed 
are attained. Castings in the damping 
chamber assembly shown in Fig 4 
constitute a good example. A major 
die casting in this assembly consists 
of a flange 1 in. square having a 
tubular hub-like projection 4 in. 
long at one side. All sections are 
1/16 in. or less in thickness. Holes 
are cored at each corner of the flange 
and four arc-shaped cored holes 
pierce the flange just outside the hub, 
which is reamed inside and threaded 
outside after casting. The face of the 
flange opposite to the hub and a 
shallow annular recess around the 
hole at the center of this face are ma- 
chined. This recess is provided to 
cut across the four arc-shaped holes 
for reasons explained later. To pro- 
duce this chee 8 component with the 
openings needed in any way save by 
die casting would be expensive. 

Also, die cast is the nut that fits 
the thread cut on the hub. Another 
form of nut might be used, but this 
one has six short dome-headed pins 
on one face. They are cast integrally 
and provide a convenient means of 
adjusting and fastening the nut pre- 
cisely after the two die castings are 
in place under a steel yoke attached 
to a circular steel disk to which the 
casting flange is fastened by four 


tubular brass rivets. Supported by the 
stamped steel yoke is an Alnico map. 
net that fits the reamed bore of th. 
die cast hub. 

Besides the parts named, the 4. 
sembly includes a felt washer thy 
fits around the hub and against the 
flange. This washer seats over the 
four arc-shaped holes next to the 
hub. Mounted on the outer face of 
the stamped steel washer is a special 
plastic Senlamai to which is 4. 
tached a self-supporting voice coil 
This coil is so te as to move 
with a plunger-like action in the an. 
nular magnetic gap between the cen. 
tral hole of the steel washer and the 
cylindrical magnet. 

The motion of the voice coil as it 
is moved by the diaphragm in the 
fixed magnetic field generates electri. 
cal energy in the coil in accord with 
the sound waves that actuate the dia- 
— Leads from the coil are 

rought out and are soldered to two 

small lugs fastened to the phenolic 
plate that is clamped between the 
felt washer and the die cast nut. 

As the diaphragm moves, air in 
the annulus and in the holes con- 
necting to the annulus is forced 
through pores in the felt that covers 
the holes. When the nut is tightened, 
the pores in the felt tend to close, 
and, the tighter the nut, the less air 
can pass through the felt in a given 
time. Thus, the nut provides a means 
for damping the air flow and cor- 
respondingly damping the action of 
the diaphragm, as desired. When the 
unit is calibrated, the nut is tightened 
(by pressing against the integral 
studs) to give the precise damping 
desired. Then cement is applied to 
lock the nut in the position set. 

An assembly such as this could be 
built up without die castings, but it 
is clear that they greatly facilitate the 
production of the assembly and help 
to keep its cost within desired limits. 


Fig 4—These parts constitute the heart of one type of microphone and are built into the assembly shown. The die castings used are the 


square-flanged damping chamber and the special nut that fits the thread on the hub of the chamber. 
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Group of silicon carbide throat shapes used in rocket motors. (Carborundum Co.) 


Silicon Carbide Refractories Used as Alternates 


for Special Service Alloys 


by JOHN L. EVERHART, Associate Editor, Materials & Methods 


A combination of good 
elevated temperature 
properties, and high abra- 
sion and corrosion resis- 
tance fits this hard mate- 
rial for numerous appli- 
cations where strategic 


alloys were formerly 
used. 
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@ THE MATERIALS ENGINEER faced 
with shortages of his usual high 
temperature alloys has an alternate 
material available whose components 
are readily obtainable in this country. 
This material is a full line of re- 
fractories made from silicon carbide. 
Used as a substitute for heat resisting 
alloys in World War II, bonded sili- 
con carbide proved so satisfactory in 
several applications that it displaced 
the metal permanently. In cost it 
compares favorably with the stainless 
steels. 

Prepared in the electric furnace at 
high temperature from a mixture of 


silica sand and coke, silicon carbide 
is one of the hardest of man-made 
materials. When formed into a brick 
or shape with suitable bonding 
agents, the product has a number of 
properties which are unusual in a 
material thought of primarily as a 
refractory or an abrasive. 

Among these properties are 
strength, thermal conductivity, abra- 
sion resistance and corrosion resist- 
ance. Silicon carbide refractories retain 
strength and rigidity at temperatures 
over 2800 F while the heat resisting 
steels weaken rapidly above 1500 F. 
The compressive strength is particu- 
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larly noteworthy at high tempera- 
tures. At 2750 F, silicon carbide 
brick withstand 300 psi, compared 
with 25 psi for fire brick. However, 
hot strength is not usually the only 
consideration in selecting a material 
for high temperature service. Silicon 
carbide refractories are good conduc- 
tors of heat having ten times the 
thermal conductivity of fire clay and 
approaching that of the heat resisting 
alloys at furnace temperatures. In 
absorption of heat and emissivity they 
are superior to the metals. While 
most refractories are insulators, sili- 
con carbide has electrical properties 
such that it is employed in the heat- 
ing elements of high temperature 
electric furnaces. In addition, it is a 
hard material which has excellent 
resistance to abrasion and is resistant 
to corrosion, particularly by acids and 
acid salts. Some of the properties of 
silicon carbide brick, fire clay brick, 
and several heat resisting steels are 
given in the accompanying table. 


Elevated Temperature Uses 


Perhaps one of the best examples 
of an application requiring resistance 
to heat is the liner and throat of an 
uncooled rocket motor. These liners 
in which the fuel is busned and the 
throats through which the propel- 
lant gases are expelled must with- 
stand high temperatures and severe 
erosion. Large rocket motors may 
burn four tons of fuel in 75 sec with 
an estimated temperature in the 
throat of 5500 F. If a metal will 
withstand these severe requirements 
for 114 min, it is considered good. 
Special silicon carbide refractories 
have withstood the same conditions 
many times longer than the metals in 
some units, and are being applied to 
rocket motors to replace metal liners 
and throats. Relatively few engineers 
are concerned with rocket motor de- 
sign, however, and the more prosaic 
applications are probably of more 
general interest. 
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High temperature brazing of automotive parts using silicon carbide fixtures at Chevrolet Div., 


General Motors Corp. 


MATERIALS & METHODS } 





Another application which is based 
rimarily on resistance to heat is the 
use of fixtures to hold parts for high 
temperature brazing. Metal pened 
were employed in a production braz- 
ing operation in which the parts to 
be brazed were heated in an atmos- 
here furnace on a cycle from cold 
to 2100 F to cold in 14 hr. The 
fxtures warped badly. Attempts to 
overcome the warpage by increasing 
the thickness eventually resulted in 
the use of supports so heavy that they 
absorbed a major part of the furnace 
heat. When the metal holders were 
replaced with silicon carbide shapes, 
the life was doubled and sticking of 
brazing material to the fixture was 
eliminated. Moreover, the silicon car- 
bide pieces were cheaper than the 
alloy parts which they replaced. 


Metallurgical advances have made 
necessary the use of special furnace 
atmospheres in many forging and 
heat treating operations. There has 
been a need for an economical means 
of generating the particular gases re- 
quired. A number of furnace builders 
now offer suitable generators as an 
integral part of their equipment. In 
these tube-type generators, sulfur in 
the fuel is corrosive to the chromium- 
nickel alloys which have been used 
for tubes. Durftig World War II, 
one furnace manufacturer was unable 
to obtain a supply of his alloy, tubes 
and substituted silicon carbide cylin- 
ders. Such tubes have proved so satis- 
factory that this etn ia has never 
reverted to alloy tubes for this appli- 
cation while other manufacturers 
have abandoned alloys in favor of 
silicon carbide. At present, from 75 
to 85% of tube-type gas generators 
are equipped with silicon carbide 
tubes. This successful use of tubular 
products has fostered the application 
of silicon carbide “va for such 


new processes as hydrocarbon re- 
forming. 


For the lining of retorts used in 
the reduction of a number of sub- 
stances, silicon carbide refractories 
have proved more satisfactory than 
heat resisting alloys. Typical exam- 
ples of such applications are the 
winning of zinc and other metals 
from their ores. An idea of the com- 
Pfessive strength of these refractories 
can be obtained from the dimensions 
of such retorts. They range from 15 
to 30 ft high and have cross-section 
of 1 by 5 ft. Similarly, in an installa- 
tion for the heating of carbonaceous 
material, where a temperature of 
‘pproximately 2000 F was being 
used for the desired reaction, alloy 
steel lasted 2 to 3 months. Replace- 
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ment of the alloy by bonded silicon 
carbide increased the life to 15 to 18 
months. Furthermore, it was possible 
to operate at higher temperatures 
with safety, with the result that the 
production rate was quadrupled. 
Such a performance illustrates one 
of the most striking features of 
bonded silicon carbide in process 
work. Since reaction rates increase 
markedly with rising temperature, 
high temperature operation is fre- 
quently desirable. While alloys can 
be used up to approximately 2000 F, 
silicon carbide refractories can be 
employed safely as high as 2800 F. 
Thus, silicon carbide shapes cannot 
only be substituted for alloys but, as 
a result of the replacement, increased 
rates of output can be obtained. 
Other applications based primarily 
on the strength at elevated tempera- 
tures and the high thermal conduc- 
tivity are muffles and radiant tube 
heaters. Silicon carbide muffles have 
certain advantages over alloy muffles. 
These include lower first cost, ready 
availability, and chemical inertness to 
sulfur in fuels. They can be operated 
at higher temperature levels than al- 
loy muffles, thus giving heat release 
rates considerably superior to those 
obtained at lower temperatures with 


the alloys. Silicon carbide muffles u 
to 20 ft long have been built of 4-ft 
sections. These muffles, held by com- 
pore springs, are tight enough to 

used in controlled atmosphere fur- 
naces. In furnaces, which are kept 
hot continuously, much longer muf- 
fles have been built without the use 
of end compression. 

In radiant heat installations, alloy 
tubes serve at furnace temperatures 
up to about 1800 F while silicon 
carbide tubes are used up to 2500 F. 
This is another application in which 
the higher operating temperatures 
possible with silicon carbide parts 
are advantageous. 

In addition to their good thermal 
conductivities, silicon carbide refrac- 
tories offer the advantages of greater 
emissivities and rates of heat absorp- 
tion. The emissivity of bonded silicon 
carbide approaches that of a black 
body while heat resisting alloys are 
only fair in this respect. Long silicon 
carbide radiant tubes are built up 
from short sections using lap or ball- 
and-socket joints. Because of the high 
compressive strength of the material, 
such tubes have been held under 
1000 psi end compression at 2200 F 
in installations which have been in 
service for several years. 





Properties of Several Heat Resisting Steels, Fire Clay Brick, and 
Silicon Carbide Brick 





Heat Resisting Steels 


Refractories 





304 | 


| Fire Clay | Silicon Car- 








| | 310 | 446 | Brick | bide Brick 
Melting Range, F | 2550-2590 | 2550-2650 | 2550-2750] * | * 
| 
Density, Lb/Cu In. 0.29 | 0.29 | 0.27 | 0.07-0.09| 0.092 





Thermal Cond. (at Temp indi- 


9.4(212 F)| 8.0(212 F)|12.1 (212 F)0.7 (1000 F),8.7 (1000 F) 
cated), Btu/Hr/Sq Ft/Ft/°F |12.4 (932 F)|10.8 (932 F)|14.1 (932 F)|1.0 (2800 F) 9.4 (2900 F) 





Coef, of Exp., per °F (x10~4) 
68 F to Temp Indicated 


10.6(1700F)|10.9(2100F)} —— 


| | | 


13.0 (2500 F)\2.6 (2500 F) 
































Spec. Ht., Btu/Lb/°F 0.12 0.12 | a ae oe eS 
Max. Service Temp in Air, F | 
Continuous Service 1600 1900 | 200 2~C~«dilcC 2800 
Intermittent Service 1700 2100 2150 | 3000 3000 
Modulus of Rupture, psi at 
2400 F — — — 0-400 | 800-3100 
Refractoriness, Pyrometric 
Cone Equiv. — —_— — 31-34 | 37-40 
Emissivity 0.38 


0.38 | 0.38 0.75 0.9 











* See pyrometric cone equivalent value 


NOTE: Cone No. Temperature Equivalent, F 
31 3056 


32 3092 
33 3173 
34 3200 


Cone No. Temperature Equivalent, F 
37 3308 


38 3335 
39 3389 
40 3425 
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Rocket motor liners 
Moffles 
Retorts 


Brazing fixtures 
Radiant heater tubes 
Gas generator tubes 
Skid rails 

Cyclone liners 
Hopper linings 
Throats of chutes 
Coke chutes 


Blast furnace downcomers 


Wire guides 
Roller hearths 


Carburizing boxes 
Arc shields 





Thermocouple protection tubes 


Checker brick for reforming 


Some Applications of Silicon Carbide Refractories 


Hot blast mains for blast furnaces 


Cross-overs of water gas generators 

Linings for water gas generators 

Linings of “tee’s” and “ell’s” in pneumatic systems 

impellers for centrifugal pumps 

Spray nozzles for handling sulfuric acid 

Tubes for submerged combustion heating of corrosive liquids 


Heating elements for high temperature electric furnaces 
Lighting arresters for high voltage circuits 
Resistors for electronic devices 








Corrosion Resistance Uses 


A modification of the radiant heat 
tube is used for submerged combus- 
tion, a process which has been de- 
veloped in recent years especially for 
the evaporation or concentration of 
solutions which are scale-forming or 
corrosive. In this process, a gaseous 
fuel is burned in a simple cylinder 
completely immersed in the liquid 
and the products of combustion are 
discharged into the liquid. Ordina- 
rily, corrosion resistant alloy steels 
are used for these tubes. However, 
some solutions attack even these ma- 
terials too rapidly to make the proc- 
ess economically feasible. Silicon car- 
bide tubes have been used success- 
fully for the heating of a number of 
these very corrosive liquids. These 
include a solution of mixed chlorides 
and sulfates of iron, zinc, mercury, 
tin, etc. containing free acids. 

Silicon carbide shapes have been 
used also to replace alloy steel noz- 
zles in sulfuric acid sludge burning 
systems. These are applications in 
which the corrosion resistance of the 
material is of more importance than 
its high temperature properties. 

The excellent resistance to attack 
by strongly acid solutions is indicated 
by the use of silicon carbide for wire 
guides. These guides are used in 
pickling and plating tanks to main- 
tain proper spacing and conduct the 
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wire through the solution. An exam- 
ple of such an application is the pro- 
duction of galvanized wire. Alloy 
steel guides are attacked badly in 
this service and become coated with 
a layer of zinc which can interfere 
with the peer feeding of the wire. 
Silicon carbide guides resist the cor- 
rosive attack by these solutions, do 
not become coated with zinc and, 
equally important, resist mechanical 


Arrow points to silicon carbide skid rails supporting brass billets. In this furnace, the alloy 
skid raiis formerly used required replacement every five weeks. The silicon carbide skid 


wear indefinitely. As a result, such 


guides are gradually replacing metals 
in this application. 


Wear Resistance Applications 


Another of the properties of jj 
con carbide refractories is resistance 
to abrasion. This is the foundation of 
a number of applications, includip 
skid rails, linings for cyclone dus 
collectors, and impellers for centrify. 
gal pumps. Surprisingly enough, 
some of these applications do no 
involve high temperatures. 

Skid rails are used to support the 
work being heated and to protect the 
bottoms of furnaces from abrasion. 
These rails can be made of water. 
cooled pipes or of uncooled heat 
resisting alloys. Both materials have 
certain disadvantages. With the for. 
mer, cold spots may appear on the 
work. With the latter, the material 
being heated can weld momentarily 
to the alloy skid and tear loose, leay. 
ing a blemish on the bottom. Alloy 
skid rails also warp in service anc 
considerable maintenance is necessary 
to keep the furnace operating satis. 
factorily. Silicon carbide brick or tile 
have been substituted for both types 
of skid rails. In most installations, the 
first cost of the silicon carbide rails 
is lower than that of the alloy rails re- 
placed and, in addition, the service 
life is longer. In the steel industry, 
silicon carbide skid rails have replaced 
alloys and water-cooled pipes in 
many furnaces used for sheet, bur, 
plate, and billet heating, pipe anneal 
ing and heat treating. The elimin:- 
tion of the troubles always associated 





rails were in service for three years. 


MATERIALS & METHODS 
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with water cooling is a most valuable 
feature here. * 

The wear resistance of silicon car- 
bide refractories leads also to appli- 
cations in systems for the handling 
of abrasive materials. In a cyclone 
for the collection of a particularly 
abrasive dust, for example, a hard- 
burned fire brick lining lasted a 
month while a silicon carbide lining 
is still in service after 30 months. 
Another application involves pneu- 
matic systems, which are use fre- 
quently for the conveying of solid 

rticles. Abrasion is particularly 
severe at points where the stream 
changes direction, as at “tee’s’”” and 
“ell’s’. By lining these sections of 
the pipe with silicon carbide shapes, 
service life has been materially in- 
creased. Silicon carbide impellers for 
centrifugal pumps handling sand and 
similar materials in liquid-suspension 
have given hong service under these 
severely abrasive conditions. Other 
uses of silicon carbide liners which 
are related directly to their abrasion 
resistance are coke chutes, hot-blast 
mains of blast furnaces, and cross- 
overs in water gas generators. 

An application of silicon carbide 
shapes for moving parts is illustrated 
by the use of this material in roller 
hearth furnaces for handling sheet 
and similar products. Many of these 
furnaces are equipped with water- 
cooled rollers. With this arrangement 
the roll surface, being much cooler 
than the furnace, can produce black 
spots on the sheets. Other furnaces 
are equipped with air-cooled alloy 
steel rolls. These may weld momen- 
tarily to the sheet, causing surface 





Silicon carbide wire guide used in pickling and plating tanks to conduct the wire through 
the solutions. (Carborundum Co.) 


blemishes, while warping of the rolls 
can result in unequal annealing. 

To overcome these sources of de- 
fects, mills frequently resort to rider 
sheets to carry the work through the 
furnace and preserve the finish. A 
number of mills have replaced metal 
rollers of both types with silicon 
carbide jacketed rollers. These consist 
of a water-cooled steel shaft covered 
with an insulating material outside 
of which the silicon carbide roller is 
mounted. They have a number of 
advantages. Since the surface tem- 
perature of the rollers approaches 
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Seventy-foot furnace for annealing stainless steel sheet. This Gas Machinery Co. furnace is 
equipped with silicon carbide radiant heat tubes and silicon carbide rollers. 
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that of the furnace, because of the 
layer of insulating material, black 
spots do not occur and they do not 
weld to the sheet. Thus, it is not 
necessary to use rider sheets to pro- 
tect the finish of the work. It is 
possible to maintain full hearth load- 
ing at 2000 F, while with alloy roll- 
ers hearth loading must be reduced 
as the higher operating temperatures 
are approached. The rolls can be 
stopped entirely without danger of 
sagging if soaking periods are re- 
quired. Since the silicon carbide roll- 
ers do not warp, maintenance is 
reduced, 

Uncooled silicon carbide rollers 
are also in service. These consist of 
an alloy steel shaft jacketed with a 
silicon carbide refractory. In furnaces 
for the annealing of silicon trans- 
former steel, for example, such roll- 
ers have replaced alloy steel in a 
number of installations. In addition 
to improved performance, the cost of 
the silicon carbide jacketed rollers, 
including shaft, is less than that of 
the alloy rollers replaced. 

The applications cited indicate the 
possibilities of using silicon carbide 
for service involving resistance to 
heat, abrasion or corrosion. Other 
uses will occur to those concerned 
directly with the selection of ma- 
terials for such purposes. The ma- 
terials engineer, confronted with a 
tough problem in this field and a 
shortage of the corrosion or heat 
resisting alloy he would normally 
specify, may find a suitable alternate 
in silicon carbide. 
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Materials 
at Work 





NYLON FAN GEARS Cos? savings averaging 63 % have been 


obtained on gears for the G-E oscillating fan by replacing three 
metal gears with molded nylon gears produced by the Taunton, 
Mass., molding piant of General Electric’s Plastics Dept. Rotating 
at a speed of 32 rpm with a maximum torque of 6.75-oz inches, 
a molded nylon worm wheel and pinion alone permit cost savings 
of 65%, as compared with the original construction of a steel 
pinion and laminated plastics gear, where hobbing, cutting and 
assembly operations were required. Molded in a Fellows-Leominster 
injection press specially designed for economical nylon molding, no 
machining operations are required on the nylon wheel and pinion. 
Assembly operations are also eliminated since the two parts are 
molded as one unit. Tests show that the nylon gears now used in 
two models of the G-E fan have excellent wear characteristics as 
compared with the previously used steel and laminated gears. 
Quieter operation, in addition to substantial cost savings, has also 
been obtained. 
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Here is materials engineering in action . . . 
New materials in their intended uses... 


Older, basic materials in new applications . . . 





PLASTICS IN RADIO COMBINATION 


player manufacturers tailor their products to vatch the eye. This 


Radios and record 


Zenith combination is an example of the appearance advantages 
derived from Durez phenolic compounds. Eye-appeal here depends 
on the smooth contours and the rich glossy finishes obtained with 
a phenolic cover and cabinet. There are other advantages besides 
looks, however. The phenolic plastic is self-insulating and non- 
resonant. It is not affected by spilled liquids, either, and can be 
cleaned quickly and easily. The Zenith model is molded of brow" 
mottled Durez by the Chicago Molded Products Corp. Vents ond 
the front opening for the dial mechanism are already in the paris 
when they come from the mold. The whole unit is 9 in. high with 
the cover closed, and measures 16 by 19 in. 
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MAGNESIUM IN THE DOUGLAS GLOBEMASTER 11 the devs. 


las C-124 Globemaster 11 is the largest American Air Force transport plane. 
More than 3500 Ib of magnesium is used in the structure of every Globemaster, 
and a considerable amount of the light metal is incorporated into the govem- 
ment-furnished wheels, engines, electronic equipment and instruments. Magnes- 
ium is used so extensively mainly to keep the plane weight down and the pay 
load high, of course. The light magnesium second deck folds back to carry 
troops, and the deck itself comes in sections so that different combinations of 
froops and cargo can be carried. The principal C-124 assemblies using magnesium 
are the | and H deck beams and the corrugations on the underside of the 
auxiliary deck floors. Magnesium extrusions were chosen for the beams because 
beams made of formed sheets of other metals would have been unnecessarily 
heavy at the joints, and extrusions of other light metals could not be made 
with a thin enough web for structural efficiency. The magnesium extrusions weigh 
5% less than beams of conventional construction and represent a 25% cost 
reduction by the elimination of assembly operations. 
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Materials at Work 




































COMPUTING SCALE In the design of the 


new computing scales of the Standard Computing 
Scale Div. of the U. S. Slicing Machine Co., ma- 
terials selection was an important item. An acid- 
resisting porcelain finish was chosen to make 
cleaning easy and keep the machine attractive to 
customers in retail stores. The accuracy of the 
scale demanded jeweled bearings. With frequent 
cleaning, rust would be a problem in a scale 
of this kind, so aluminum, rib-reinforced for 
light-weight strength, was selected for the base. 
The main requirement in the scale was accuracy, 
however, and the choice of a spring material 
that would retain its accuracy over a long period 
of time under varying temperatures was a big 
. problem. Iso-Elastic, a spring alloy patented by 
’ John Chatillon & Sons of New York, was found 
¢ to be practically independent of temperature 
¥ changes and performed within the accuracy re- 
quired by law over the whole range of possible 


temperatures. 








PLYWOOD TOBACCO ORDERING BOX Of vital importance 


in plywood’s many industrial applications is its resistance to moisture, 
heat, freezing and other extreme conditions. In the tobacco leaf ordering 
box in the Leaf Div. of Larus & Brothers Co., Inc., Richmond, Va., ply- 
wood is continually exposed to steam heat of 212 F and relative humidity 
of 95%. Double-wall construction of Douglas fir plywood, specs 1/2-in. 
EXT, grade A-A, painted with Dupont Res-Talic heat resistant paint, is 
used successfully. The discharge end of the machine and the vent hood 
for excess steam are shown in the foreground. Five steam inlets can 
be seen along the bottom of the box, and a fan motor is on top of the 
box, just left of center. 


RUBBER VALVE MEMBRANE Damaging pulsations and shock in oil pipe lines 


| ore virtually eliminated by the use of the Fiuidynamic Desurger, made by the Valve Engineer- 
ing & Development Co. When a valve is closed on a moving liquid, hydraulic shock or water 
| hammer results. The new desurger handles the excess pressures from valve shock as well 
= as from pumping action. It accumulates the pressure waves and discharges them back into 
the line without lowering the average pressure. This unit consists of a pipe with a series 
5 of throttling orifices, surrounded by a second pipe of larger diameter. The chamber between 
the pipes is divided by a membrane of Hycar rubber, made by the B. F. Goodrich Chemical 
Co. This membrane, or sleeve, is balanced with respect to the normal line pressure by 
loading the annular chamber with gas or air. Excess pressure waves are throttled by the 
orifices in the inner pipe and damped out by the membrane. The orifices also damp ov? the 
return pressure surge. Surge removals up 96% have been reported. Hycar was chosen for 
the membrane because of its resistance to abrasion by drilling mud and deterioration by 
drilling chemicals and hydrocarbons. 


FIBER GLASS BATTERY SEPARATOR 





\ 
Hycar rubber s/eeve 


Nitrogen 
pressure chamber 


One unit performs 


the functions of a separator and a retainer mat in storage batteries 
equipped with this fiber glass battery separator. Separators are thin, 
ribbed sheets, inserted between the plates to prevent short circuits. 
Fiber glass separators stand between rubber and wood in price and 
are claimed to equal rubber in performance. They are not brittle and 
can be handled easily; since they are dimensionally stable, they will 
not warp or buckle in the battery. The fiber glass separators can be 
stored without deteriorating, and they are not harmed by moisture. 
Fiber glass, of course, will also resist high gravity battery acid. 
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De-Enameling 
Process 
Economically 
Reclaims 
Defective 
Enameled 
Ware 


by KENNETH ROSE, 
Western Editor, Materials & Methods 





De-enameling involves immersing the ware 
in a caustic solution in specially designed 
tanks. 


By stripping off imperfect vitreous finishes in a strong 
alkali bath, shaped iron and steel pieces can be sqj. 


vaged for refinishing with consequent savings in cos 
and scrap. 


@ WHEN FINISHING ironware with a 
coating of vitreous enamel, the diff- 
culty of reclaiming defective pieces 
by removing the coating and re- 
finishing is much more difficult than 
with most other surface finishes. 
Minor defects in the coating can be 
repaired by removing a small area 
of the enamel and applying and firing 
the coating to that area, or by refiring 
with or without a light spray of frit 
over the defective area. When exten- 
sive defects are present in the coating, 
the piece can be de-enameled by dis- 
solving the vitreous finish in a strong 
alkali bath. This saves the iron base. 
Where the cost of de-enameling is 
too high to nee y economical re- 
moval of the finish for recoating, the 
entire piece must be scrapped. 
Recently New Process D-Enameling 
Corp. began full-scale operations in 
Aurora, Ill., to salvage some of these 
pieces for the fabricator not equipped 
to remove a defective coating. The 
advantage of such a commercial plant 
over performing the de- -enameling 
operation in an enameling plant lies 
in the volume of work that is availa- 


When parts are removed from the caustic 
solution they are thoroughly washed to 
remove all traces of the solution. 


ble. Operation of a de-enamelin 
process for only a few hours a week 
as might be required by a singk 
enameling plant, is costly, whereas ; 
commercial plant taking the defective 
pieces from many enamelers can be 
operated full time. Refinements in the 
process and the present high cost of 
steel have helped to make the Opera 
tion successful economically. 


The Process 


The de-enameling process consist 
of stripping the enamel in a hot 
caustic soda solution, rinsing, and 
cleaning the metal surface mechani 
cally by sandblasting. Handling of 
the pieces is facilitated by conveyors 
that move the work through the rins. 
ing units and the sandblast rooms 

For the first operation, the pieces 
are lowered by crane into the stripping 
tanks, where strong caustic soda solu- 
tion is held at a temperature of about 
300 F by gas burners. There are five 
stripping tanks, each of 4500-gal 
capacity, made of 1/,-in. steel plate. 
Caustic solution is held in separate 
storage tanks, and is pumped into the 
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stripping tanks as required. Small 
pieces, of nested pieces of larger size, 
are placed in a steel basket, the basket 
‘; lowered into the tank by a 3-ton 
crane, and is removed in the same way 
at the end of the stripping operation. 
The length of time required for 
stripping the vitreous coating from 
the steel will depend upon the thick- 
ness of the coating, but is of the order 
of 30 min to 1 hr. 


After the enamel has been dis- 
solved by the caustic solution, the 
work is raised from the strip tanks 
and placed on a slot conveyor 6 ft 
wide and 54 ft long, which moves 
under spray nozzles. The spray rinse 
delivers 6000 gal of water per hr to 
wash away any remaining caustic soda 
solution as the work moves through 
the spray booth. The conveyor then 
continues into the dryer, where the 
clean metal is sage | dried to pre- 
vent any formation of rust. 


The final operation consists of a 
sandblast cleaning and preparation 
of the metal surface. Here the metal 
base is blasted to remove any re- 
maining traces of enamel, but the 
blasting also provides a desirable 
matte surface on the metal to assist 
in re-enameling. Pieces are moved 
into the sandblast room on a gear- 
driven rubber belt conveyor. After 
blasting, the pieces move onto a 


} 


After the caustic solution treatment and a 
thorough washing, the residue enamel is re- 
moved by a sand spray. 
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finish conveyor and are carried to the 
shipping location. Total time required 
for the complete de-enameling op- 
eration is about 3 hr. 

The metal bases are returned to the 
enameler ready to go into the pro- 
duction line as formed metal. Most 
enamelers have a pickling operation 
preliminary to applying the enamel. 
This includes not only a cleaning and 
acid treatment of the base metal, but 
occasionally the application of a flash 
plate of nickel after the chemical 
treatment. The pickling and subse- 
quent treatments are repeated with 
the salvaged metal bases, and they are 
then re-enameled. 


Savings in Cost 


This method of de-enameling rep- 
resents a considerable saving in costs 
over sending the metal to the steel 
mills as scrap. The exact cost of de- 
enameling a piece is difficult to arrive 
at on a theoretical basis, but the proc- 
ess has been making it possible for 
manufacutrers to have defective coat- 
ings removed and the metal returned 
for recoating for much less than the 
cost of new formed base metal. 

An essential condition to economi- 
cal operation of a de-enameling plant 
is volume of production. A pilot 
plant for commercial de-enameling 
was operated for two years by New 


can be de-enameled. 


Process D-Enameling Corp. before it 
began operations in the present plant. 
The Aurora plant, with a capacity 
about four times that of the pilot 
plant, will process about 300 tons of 
enameled pieces per day, the exact 
amount depending upon the type of 
part being processed. When the 
present plant began operations it had 
about 100 carloads of defective enam- 
eled ware on hand, and many large 
manufacturers had become clients. 


A stove manufacturer reports that 
of 6200 enameled stove tops that were 
de-enameled, 6020 were re-enameled 
and put into salable condition, a re- 
covery of 97%. An appliance manu- 
facturer estimated that salvaging of 
parts by de-enameling held out the 
possibility of saving about 75,000 
tons of steel in his plant alone. 


The process is suitable for de- 
enameling all kinds of enameled 
ware, such as range tops, sinks, bath 
tubs, washing machine tubs, signs, 
and small appliances. At present it 
is economically suitable for salvage of 
defective pieces from manufacturers 
only, where the de-enameled piece 
can be returned to production. Old 
enameled ware that is to be scrapped 
is melted down without de-enameling 
and old pieces that might be reclaimed 
on an individual basis usually do not 
warrant the cost of the process. 





Practically all porcelain enameled products 
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Standard wood- or metal-working equipment is suitable for machining asbestos, glass and graphite grades of plastic laminates. 


How to Machine Laminated Plastics of the 


Asbestos, Glass and Graphite Grades 


The recommended practices given here for machining, 

sawing, shearing and punching, drilling and broaching 

should prove helpful to all those fabricating these 
grades of laminated plastics. 


@ EASY MACHINABILITY IS one of the 
distinguishing characteristics which 
have led to widespread industrial 
acceptance of laminated plastics. This 
generalization holds for plastics lami- 
nated with paper or fabric bases. 
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Those with asbestos or glass fillers, 
or those which are graphite-impreg- 
nated, however, differ sufficiently in 
their behavior and their effect on the 
tool to call for different and distinct 
treatment. 


by LEWIS C. ROWLAND, synthane Cor). 


These grades are steadily coming 
into increasing use because of theif 
flame and arc resistance, higher m¢- 
chanical strength, increased moisturt 
resistance, and — in the case of the 
gtaphited grades — their anti-friction 
properties. Accordingly, a review 0 
recommended machining _ practices 
will prove helpful in industrial plants 
where these materials are fabricatec 

Standard wood- or metal-working 
machinery handles all these plactic 
easily, but the rule is that in cutting 
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inated plastics, the tool must 
ways have greater clearance than is 
od for metals. Because feeds are 
aster with the plastics, this extra 
earance is mecessary to prevent the 
nee! of the tool from dragging against 
the work and impeding the succeed- 
ing cut. Also, tool rake usually 
should be slight, and in some cases 


en negative. 


Machining 


When machining abestos and glass- 
filled or graphite-impregnated lami- 
nates, tool speed should be reduced 
and feed increased where experience 
indicates the work will stand it. This 
method gives the effect of breaking 
the fibers, rather than shaving them. 
Speed is lowered in order to reduce 
the heat which may be developed 
rapidly in machining these special 
grades, and in order to reduce tool 
wear. One case where this is de- 
sirable is the use of single-point tools, 
such as fly-cutters. This tool, how- 
ever, needs more speed than does a 
multiple-tooth cutter, so as not to 
take too heavy a cut. 

Of the three types of materials 
under discussion, glass-filled lami- 
nates, in particular, require slow 
speeds. Use of a coolant is desirable 
but not necessary. Lathe work, where 
® it is difficult to apply a coolant, can 
my be handled satisfactorily if speeds are 
| kept down to approximately 200 sur- 
| face ft per min. 

In one shop which was turning 
disks of glass-filled laminates, for 
example, carbide-tip tools were 
being spoiled in the first few inches 
of tool travel. When the problem 
was submitted to Synthane Corp., in 
whose plant glass-filled laminated 

| components are fabricated daily, the 

@ trouble was diagnosed quickly as ex- 

my cessive machine speed. The graphited 

= grades require tool speeds nearly as 

moderate as those used for glass. On 

my lathe work, use of a carbide-tipped 
my ‘ool is standard practice. 


Sawing 


Sawing these materials is best 
accomplished using a diamond-tipped 
saw which is adequately cooled, 
preferably by water in ample quan- 

Where possible, use of a band 

saw should be avoided because the 
ie cannot be cooled. If a band 

saw must be used, work should be 
‘ed lightly and the blade resharpened 
olten. Diamond wheels 1/16 in. or 
more in thickness can be used for cut- 
ting these plastics up to 2 in. thick, 
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and are superior to steel blades for all 
glass-base and most asbestos-base 
materials. A flood of water on the 
work and wheel can be used when 
necessary to prevent overheating and 
“loading”’ of the wheel. 


Shearing and Punching 


Shearing and punching practices 
for the three special grades are the 
standard ones used for the laminated 
plastics generally, although only the 
thinner sheets should be punched. 
Harder stocks can be sheared after 
heating to from 200 to 250 F, depend- 
ing on grade and thickness. Heating, 
by hot plate, oven, hot oil or infra-red 
lamps, should be uniform, and the 
material should be removed from the 
heating medium as soon as it reaches 
the required temperature. 

If the work calls for drilling in 
these special grades in thicknesses in 
excess of 1 in., the recommended 
procedure is to grind the drill off- 
center in order to enlarge the hole 
and reduce friction, which lowers the 
destructive heat. Then, for a true hole 


and a fine finish, go through with a 
carbide-bit boring tool. 


Drilling 


For drilling in flatwork, carbide- 
tipped drills are recommended for the 
glass, asbestos and graphited grades. 
Care must be taken to back up the 
hole so that the side where the drill 
comes through will be clean and 
free from burrs. Wherever the quan- 
tity will permit, a drill jig should be 
used, so designed that the top plate 
containing the layout can be clamped 
on the plastic, holding it rigid and 
tight against the bottom of the jig. 
Allow the drill to run into this bot- 
tom plate. Such a design, has been 
found, to largely eliminate breaking 
out at the bottom and lifting at the 
top. Drill in multiples wherever 
possible. 

When drilling deep holes, back the 
drill out several times, os if 
it is small. The average drill under 
No. 10 in size will tend to run off 
if the hole is much deeper than VJ in. 
Drilling at right angles to laminates 





Wherever qvantity permits, it is good practice to use a jig for drilling operations. 
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can be done easily with a commercially 
ground drill. To prevent delaminating 
when drilling parallel to laminations, 
increase the included angle of the 
drill point and clamp the work 
securely with side pressure in a vise 
or drill jig. It is important to with- 
draw the drill several times when 
drilling parallel with laminations. 


Broaching 


Broaching can be done with hy- 
draulic, motor-operated or hand- 
operated broaching machines, either 
vertical or horizontal, or on a stand- 
ard punch press. Standard broaches 
with approximately 4-deg cutting 
clearance and a slight positive rake 


—_ i ; 


3 


are used. Except for this clearance 
angle, the broach is the same as is 
used for brass. 

Broaches will produce square, 
hexagonal and other polygonal holes, 
irregular shapes, keyways, etc. How- 
ever, the laminated structure of the 
material requires a special broaching 
procedure. When cutting across the 
aminations, the material must be 
backed up with a mild steel or brass 
plate which forms a slide fit with the 
ast cutting tooth on the broach; this 
prevents fraying and breaking out of 
the edges. 

When cutting parallel to the lami- 
nations, use a fixture to apply pres- 
sure at right angles to the laminations. 








Threads con be cut on a lathe, or with taps and dies. 
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Teeth of the broach should be y 
spaced that, except for the beginning 
and end of the cut, at least two tee, 
will be in contact with the materia) 
Ample pt room between the teeth 
based on the depth of cut per tooth 
should be provided. Use a ta 

pilot pin as large as possible to a 
tate rapid operation. And, to prevent 
the material from splitting out whey 
cutting starts, back it up with fl 
washers of the same size as the pilot 
Depending on the material a the 
type of operation, a cut of 0.001 to 
0.005 in. per tooth can be taken, with 
the pitch ranging from 4 to 3 in, 


Other Operations 


Threads can be cut on a lathe, or 
with taps and dies. The procedure 
should follow that used for brass, A 
small quantity of oil gives a cleaner 
thread. When threading in a lathe, 
fine cuts should be taken at higher 
speeds. Self-opening heads are desir. 
able for quantity production. The 
proper die head also helps to guaran- 
tee a smooth, accurate thread. 

Tapping should not be specified 
closer than a Class 2 fit with 65 to 
70% of thread. Additional thread 
depth would add very little strength 
while introducing the risk of thread 
breakage. When tapping in a blind 
hole, allow a depth of several threads 
from the bottom of the hole to the 
first full thread, for clearance. Large 
holes parallel to laminations should 
be avoided where subsequent pressure, 
as from a screw, might damage the 

iece. 

Laminated-molded rod and either 
molded or rolled quality tubing can 
be machined efficiently on automatic 
screw machines at speeds as high as 
6,000 rpm and at high rates of feed. 
Diamond and tungsten carbide turn- 
ing and boring tools can be used to 
advantage in these operations. Usually, 
lubricant is used, but on light work 
or short runs, it may not be necessary 

Milling operations should be ac- 
companied by flush cooling. Climb 
rather than conventional milling, 1 
recommended, because it reduces 
friction and throws chips clear of the 
work. Most milling cutters ae 
supplied with zero rake, and usually 
work best at that setting in thes¢ 
special grades of Synthane. The work 
should be backed up with metal of 
another piece of Synthane to guard 
against splitting. In designing a patt, 
avoid stopping a milled slot with 
square corners. Allow the bottom 
of the slot to emerge to the surface 
with the natural contour of the cutter. 
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Cold heading and machining are often combined. The Townsend Co. cold heads each of these parts, then machines them to the final con- 


tours. The design shapes are impossible to cold head directly and the combination process is cheaper than full machine production. 


This is another in a series 
of comprehensive articles on 
engineering materials and 
their processing. Each is com- 
plete in itself. These special 
sections provide the reader 
with useful data on char- 
acteristics of materials or 
fabricated parts and on their 
Processing and application. 
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Cold Headed Parts 


by Philip O’Keefe, Associate Editor, Materials & Methods 


Bolts, screws, rivets, nails, nuts, electrical terminals, anti-friction 
bearing balls and rollers and other small metal parts are mass 
produced by cold heading. This is an important process that 
should be appreciated by materials engineers and designers. This 
Manual outlines the manufacturing, metallurgical and cost factors 
you must consider to specify cold heading or to design a cold 


headed part. 


Production Methods and Machines 
Headability of Metals and Alloys 
Design of Cold Headed Parts 
Competitive Place of Cold Heading 
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Part production at the Townsend Co. plant. Cold headers are high-speed machines, running under the supervision of a header operator. The 


operator is highly skilled, and success on a difficult part depends largely on his experience and ingenuity. 


The designer of any small metal 
part that is to be mass produced makes 
a mistake if he does not at least check 
the possibility of cold heading it. 
Among other advantages, cold head 
ings have excellent surface finish, 
good strength and toughness because 
of favorable grain positioning, and 


can be produced with a minimum of 
scrap. 

[he vast majority of cold headed 
parts are fasteners—screws, rivets, 
bolts and nuts. These fasteners are 
made in astronomical quantities. A 
single manufacturer will cold head 
billions of fasteners each year. The 





Special rivets and pins are among the cold headed products of the Champion Rivet Co. 


The surface finish on cold headed parts is superior to that on hot headed products and even 


most screw machined parts. 
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often-overlooked fastener manufac- 
turers make up one of the bas 
American hard goods industries, tak 
ing over 2% of our total steel output 
While most of this production 
in standard fasteners, many sp 
screws, bolts, rivets and nuts are als 
made. In addition to fasteners, the 


same companies cold head electrical! 


terminals, capacitor plates, trans- 
former studs, lapel button screws, 
automobile fuel pump stems, dra¥ 
pulls, caster studs, ski pole points 
and business machine parts. 

The raw material for cold heading 
is wire, up to about 1 in. in dia. The 
wire is held in a die with one end 
protruding out from the die fact 
This unsupported end mushrooms 
out under the force of a punch. [he 
punch motion is roughly analogous 
to a hammer blow on a chisel. The 
head is formed between the die and 
punch faces, or in cavities in 
faces. The wire can be held 1 
die and formed by several punches, 
or can be transferred to other 
for a series of head-forming op 
tions. The process forms collars 10 
the middle of a part as effectively a 
it heads a rivet or screw. | 

The machine used for cold heac- 
ing, known as a cold header, ' 
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essentially a ose press laid down 
on its side. e wire is fed into the 


machine, where automatic mechan- 
isms cut the blanks to size, position 
them in the dies, form the heads, 
and collect the finished parts. The 
cold header is a complex, solidly 
constructed machine capable of sus- 
tained high-speed operation. 

The first axiom of cold headed 
parts—that they must be mass pro- 
duced to be economical—is a result 
of the expensive, complicated, auto- 
matic machines used in their manu- 
facture. The cost per unit part of 
the die, the punch and the setup 
labor can only be kept low on large 
production jobs. 

The manufacturing costs are not 
the only factor in the choice of a 
part, of course, and the peculiar char- 
acteristics of cold headed parts must 
be appreciated. The main advantages 
of a cold headed part are: 

1. The grain of the metal is fanned 
out to follow the part contours. This 
favorable grain positioning avoids 
the surface weaknesses sometimes 
found in a machined part. 

2. Cold heading alloys are tough, 
ductile and highly resistant to crack- 
ing. These are just the qualities de- 
sired in most machine parts. 

3. The corner fillets required for 
cold heading increase the fatigue 
strength of the part. 

4. An excellent surface finish is 
obtained, since the part is cold 
formed. 

5. Cold heading puts all the wire 
stock into the part. No metal is cut 
away. The material economy is in- 
creased even more by the fact that 
cold heading wire averages more than 
10% cheaper than screw machine 
stock. 

Cold headed parts also have inher- 
ent limitations. These include: 

1. The shape of the part is limited 
by the forging operation. The part 
must be of such a shape that it can 
be extracted from the die after form- 
ing. 
2. The head volume and shape that 
can be upset without annealing are 
limited, 

3. Cold working may leave inter- 
nal stresses at critical points in the 
Part. However, these can be relieved 
by annealing. 

The capacity of present cold 
headers limits the size of the part. 

Making cold headed parts is not a 
part-time job; with few exceptions, 
they are produced by fastener manu- 
facturers, Tremendous production 
facilities and over 100 years of ex- 
perience are in back of the fastener 
people. Almost no research data have 
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Cold heading saves material on many parts over screw machine methods. A fanned-out 
grain structure in cold headed parts also increases their strength. (Courtesy John Hassal, Inc.) 


This battery of high production machines cold heads nails at the Sparrows Point plant of 


the Bethlehem Steel Co. The annual production of a manufacturer often runs into the billions 


of parts. 


ever been published on cold heading, 
and the production methods for new 
parts must be arrived at by experi- 
ment guided by experience. 

Because of the empirical nature of 
die design and machine setup, there 
is specialization even within the 
fastener industry. A part that 1s 
made successfully by one company 
will be refused by another. It costs 
money to find out how to make a 
difficult part, and the shop which is 
set up for the part has a jump on any 
competitor without the same experi- 


ence. Individual manufacturers have 
built up special skills with various 
alloys and part shapes. 

For this reason, any design rules 
for cold headed parts must be ap- 
proximate. Exceptions are made to 
almost every rule. Some parts are, 
in general, more difficult to make 
than others, and some alloys are 
more difficult to cold head than 
others. Reliable information in any 
specific case, however, can only be 
obtained from cold headed part 
manufacturers. 


87 











Cer ews es 








Almost all fasteners 1 in., or less, 
in shank diameter are cold headed. 
These include standard nails, pins, 
screws, bolts and nuts, together with 
most special or non-standard fasten- 
ers. Within this size range, many 
other small machine parts are also 
made by cold heading. 

Cold heading is by no means a 
cure-all for small parts. It holds a 
competitive place because of inherent 
advantages and limitations. Special 
cold headed parts are small—about 
the size of standard cold headed 
fasteners. The larger the production 
quantity, the better chance there is 
to cold head a part successfully. The 
exact minimum quantity varies with 
the part and the material, but jobs 
almost always run over 5,000 pieces 
and the economic minimum on most 
parts is 25,000 pieces. These limits 
hold on simple parts like screws and 
bolts, while a reasonable minimum 
order on an oddly shaped machine 
part is 50,000 units. 

The usual competitors to cold 
heading for any part are screw ma- 
chining and hot heading. Hot and 
cold heading are both developments 
of the fastener industry, and the com- 
petitive balance between the two 
processes is fairly stable and well 
defined. The border between cold 
heading and screw machining is more 
obscure. The monopoly of cold head- 
ing on fasteners is matched by a pre- 
dominence of screw machining in the 
non-fastener, small parts field. Many 
of these special parts should probably 
be cold headed, and there seems to 
be a logical field for growth for cold 
heading here. 


Cold Heading vs. Hot Heading 


Hot heading is a type of hot forg- 
ing. Wire blanks are cut to size, 
heated and placed in heading dies by 
hand for forming. Since the blanks 
are man handled, fewer operations 
can usually be performed economi- 


‘cally on a hot headed part. A wider 


range of metals and alloys can be hot 
headed, however. 

Some head shapes that are im- 
ractical to cold head can be formed 
y hot heading. Hex and square 

heads, hollow and eccentric upsets, 
and heads not at right angles to the 
shank are easier to form hot. Piercing 
and embossing are also easier. At 
present, hot heading is usually done 
on 1- to 2-in. wire, although special 
shapes or difficult materials might 
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Where to Use Cold Headed Parts 





Standard rivets are made by the Champion Rivet Co. The tolerances that can be held on 
cold headed parts on production runs are comparable to the limits on screw machine products, 





A variety of parts cold headed by Chase Brass and Copper Co. The number of pieces that 
can be cold headed economically on one order varies from 5,000 te a quarter of a million. 
The smaller, simpler and cheaper a part is, the larger number must be ordered. 


be upset hot in wire sizes as small 
as 3g in. 

Small quantities are economical in 
hot heading because parts are han- 
dled manually and expensive ma- 
chine setups are not required for 
each shape. Runs of 100 pieces or 
even less are practical in hot heading. 
On the other hand, labor costs per 


hot-headed unit are high and pro- 
duction is slow, so that large quantt- 
ties are not usually hot headed, 
except in wire sizes too large for cold 
ceamen machines. Closer dimet- 
sional tolerances can also be held in 
cold headed parts, and the surface 
finish produced by cold forming 's 
better. 


MATERIALS & METHODS 
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Cold Heading vs Screw Machining 


The part shapes that are made by 
cold headers and by screw machines 
are, in general, different. On a screw 
machine product, the surfaces must 
be concentric with an axis of revolu- 
tion, as they are in bushings, round 
head bolts and machine screws. A 
cold headed part, formed in a mold- 
ing rather than a cutting operation, 
can have eccentric surfaces, but is 
limited to somewhat simpler con- 
tours. While different alloys are used 
for each process, about the same 
number of alloys are suited to cold 
heading as are suitable for screw 
machining. 

Better dimensional tolerances can 
be held in a screw machine, and 
larger parts, up to 8 in. in dia, can be 
made. Sharp corners and more intri- 
cate shapes are also easier to make on 
a screw machine. 

The obvious disadvantage of screw 
machining is the metal wasted in 
cutting—the whole wire blank is 
formed into the part in cold head- 


» ing. This waste is even more serious 


since screw machine stock is more 
expensive than cold heading material 





Collection of cold headed, specially shaped and threaded parts made by the Scovill Manu- 


facturing Co. Parts with irregular shapes, lugs and eccentric contours cannot be made on a 
screw machine, but can often be cold headed. 


in the first place. Cold headed parts, 
besides being stronger due to 
able fiber positioning, are also faster 
and cheaper to produce on large 
orders. Even when some machine 


finishing operations are required, the 
basic part should often be cold 
headed, especially when the produc- 
tion quantity is large or the metal is 
scarce or expensive. 





| Cold Heading Methods and Machines 


It is as important to design a part 
for efficient manufacturing as it is 
to design it to perform well in its 





Two types of cold heading dies, open and 





closed, are used. 





Closed Die 









application. Many of the design limi- 
tations and possibilities of cold 
headed parts can only be appreciated 
with a general knowledge of die con- 
struction, head forming methods, and 
the cold heading machines. The parts 
designer should not, however, ever 
try to specify the exact production 
techniques to be used to cold head 
the part. 


Heading Dies and Wire 


There are two types of heading 
dies—solid and open. A solid die is 
a steel cylinder with an axial hole 
through it. A knock-out pin fills the 
hole at one end and supports the 
wire blank while the head is being 
formed by the punch. After the head 
is formed, the knockout pin moves 
forward to eject the part. 

Open dies are two rectangular 
blocks of steel, each with half-holes 
running down each one of its four 
sides. The blocks can be faced to- 
gether in four combinations to give 
four separate holes. The wire blank 
is clamped between the blocks while 
the head is being formed, and the 
dies open to release the part. No 
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The sequence of operations in cold heading 
a typical part. The knockout pin supports 
the blank in heading and comes forward 
to eject the finished part. 








CORRE TILE BS SEER SE 


- eee reaeryvrs t we 














This special screw is made in five steps by the Scovill Manu- 
facturing Co. The blank is headed and clipped and the shank 
is extruded and threaded. 








These cold headed products of the Bridgeport Brass Co. are shaped gradually by a number 
of blows and finishing operations. The flow of the metal can be controlled better when 
several blows are used. 





The head can be formed between the die and the punch or in cavities in either or both. The 


die and punch for a part are designed by the manufacturer. 
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knockout pin is needed to Support 
or eject the part. 


Solid dies are used for most parts 
With open dies, a small flash o 
ridge of metal is sometimes |ef 
under the head of the part along the 
parting line between the two dies: 
solid die eliminates the possibility of 
such a flash. Solid dies are also some. 
what easier to make than open dies, 
Long parts are easier to make ip 
open dies, however, since long 
shanks take a comparatively long time 
to come out of the die when the 
part is ejected and production js 
slowed up. One manufacturer fi 
that open dies are preferred for rivets 
whose length is over ten times the 
wire diameter. Solid dies can also be 
troublesome with wire blanks less 
than 1/16 in. in dia. In such cases, 
the knockout pin is so thin that it 
might not be sufficiently rigid to hold 
the blank during heading or to eject 
the finished part. Solid dies, on the 
other hand, can be used for parts 
with shorter shanks than are possible 
with open dies. 


Wire stock for cold heading is 
specially ordered. It must be free of 
all injurious surface imperfections, 
since the heading operation will open 
even minor surface flaws into wide 
cracks. The wire its protected from 
corrosion, since rust on steel wire 
scores dies and stress cracks can de- 
velop in brass wire in storage. To 
provide lubrication in the dies, cold 
heading wire is made with special 
finishes and coatings. The coating or 
finish must have sufficient lubricating 
quality, plus enough adherence to 
prevent galling and unnecessary die 
wear. These coatings are the basis of 
many of the recent cold heading de- 
velopments. Phosphate coatings have 
been used with success by a number 
of manufacturers. 





This foot leveling screw, made by the 

Scovill Manufacturing Co., is a more severe 

cold heading job than a round or cone 
head rivet with thicker head sections. 


MATERIALS & METHODS 











These cold headed parts are being annealed after forming to relieve the residual stresses left 


in them by the cold working. Some parts are annealed after a few blows and then reheaded. 


Unsetting Operations 


U psetting the Head—The forming 
operation that the punch performs is 
called a blow. This terminology 1s 
somewhat misleading, however, since 
the metal is actually squeezed rather 
than hammered into shape. 

Cold heading may require one, 
two, three or even more blows. The 
number required depends on the vol- 
ume to be upset, the metal that is 
used and the shape of the head. 
These factors are evaluated by the 
parts manufacturer, and the choice 
of the number of blows to be used is 
made on past experience. Purely for 
estimating purposes, the general rule 
for low carbon steel is that a length 
of wire equal to 214 times the wire 
diameter can be upset with one blow 
and up to 41/, diameters with two 
blows. These limits decrease slightly 
with less ductile metals. Three or 

blows are used when the head 

not be formed by. two strokes. 

less the metal work hardens par- 

icularly slowly, however, annealing 

required between the second and 
third blow. 

The amount that can be upset in 
one blow is actually limited more by 
the need to control the metal flow 
than by the special properties of the 
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A number of secondary operations can be 

performed on cold headed parts. These 

views, supplied by John Hassal, Inc., illus- 

strate drilling, swaging, milling, pointing, 

slotting, reheading, special threading and 
tapping. 


Steer pia. 


Special machines are used to cold head many production items. Many bolts are made on 
boltmakers like this one, built by the National Machinery Co. 


alloy. If too much is upset in one 
blow, the wire may buckle or the 
head may be lopsided. If two or more 
blows are used, the metal is shaped 
in gradual steps to keep the material 
flowing in the right direction to form 
a sound head on the final blow. The 
first and intermediate blows, known 
as coning punches or stover blows, 
gather the metal into a flat top cone, 
pointed toward the punch. The last 


blow forms the final head. 

Heads can be formed on both ends 
of a part, too. With open dies, this is 
done in a single operation. A more 
common practice, however, is to head 
one end conventionally, then feed the 
part into another machine to head 
the opposite end. 

Other O perations—The shank of a 
cold headed part can be extruded in 
a solid die to give sections of smaller 
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A pair of cold rivet headers with wire drawers at the Lebonon plant of the Bethlehem Steel Co. Wire drawn just before heading can be 


diameter than the original wire. The 
hole in the die necks down and the 
wire blank rests on the tapered 
shoulder in the hole when it is put 
into the die. When the punch comes 
down to form the head, it forces the 
wire down into the smaller diameter 
hole, squirting the metal down to the 
knockout pin. The knockout pin pre- 
vents further extrusion, supporting 
the shank for the final head forming. 


The upset can also be trimmed to 
make a hex, square or specially 
shaped head. It is difficult to upset 
hex or square heads, and many stand- 
ard fasteners are actually cold headed 
with round fillister heads which are 
trimmed to shape. This can be done 
either by a trimming punch while the 
part is still in the die, or in a subse- 
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upsef somewhat more severely. 


quent operation. 

Thread rolling is another impor- 
tant secondary operation. Like cold 
heading, it is a cold forging opera- 
tion. Rolled threads have several ad- 
vantages over cut threads. Closer 
dimensional fits can be obtained, and 
the threads themselves are stronger 
because of the favorable grain post- 
tioning in the metal. 

Many other machining and form 
ing operations can be used to com- 
plete a cold headed part. The ends 
can be drilled, pointed, swaged, spe- 
cial threaded, slotted or tapped. Fur- 
ther shaping on automatic milling 
machines is often employed. 


Cold Heading Machines 


Cold headers are, for the most 
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These parts were made on a National Machinery Co. progressive header. These machines 


produce many parts that were formerly considered too complex for cold heading. 


92 


part, classified according to the num- 
per of blows each part receives. Their 
operating principles and mechanisms 
vary widely. A universal character- 
istic, however, is their automatic 
operation; in production, the ma- 
chine feeds the wire and drops the 
finished parts. In general, the larger 
the machine, the slower it operates. 

The single-blow header is used 
when the volume of metal in the 
head is relatively small and the head 
shape is easy to form. These ma- 
chines are used with wire up to > 
in. in dia; outputs range from 35 to 
100 parts per min. One-blow headers 
now make many parts that formerly 
required two blows. In the old ma- 
chines the alignment was inaccurate 
and the dies and punches were 
springy, so that two blows were 
needed to form a head in which the 
metal flow can now be controlled 
with one blow. 

Double- and triple-blow headers 
work the same way as the oun 
blow type, except that the wire blanl 
is hit by several punches before it 1s 
taken ian of the die. The majority of 
cold headed parts is made in double 
blow machines, which use wire up 
to 1 in. in dia, turning out up to 250 
parts per min. 

The progressive header is a mul 
blow machine in which the part 
transferred from one die to anothe! 
as it is formed. Three or four blows 
are used. These machines are particu- 
larly suitable for heads that cannot 
be formed in a double-blow machine. 


MATERIALS & METHODS 





























advantage of the progressive 
is is that the die cavities as well 
as the punch cavities change pro- 
gressively as the head is formed. 
Many parts that are completed in 
a progressive header without anneal- 
ing would require an intermediate 
normalizing heat treatment if they 
were taken from a double-blow 
header and fed into a reheader for 
completion. The explanation is that 
once the metal starts to deform, it 
can be shaped more severely without 
cracking if the whole deformation is 
carried out immediately. The same 
henomenon is used on some severe 
feading operations, where the wire is 
drawn to size as it is fed into the 


machine. Larger upsets can be made 
on this wire than on wire that is 
drawn and allowed to age before 
heading. There is no agreement as to 
a satisfactory theoretical explanation 
for this behavior. 

Specialized cold heading machines 
are used for standard parts which are 
—— in very large quantities. 

ypical products of special headers 
are balls, rollers, standard bolts and 
standard nuts. The largest ball header 
makes 85 114-in. balls per min. The 
smallest balls are 0.059 in. in dia, 
and are cold headed from 0.046-in. 
wire at the rate of 350 per min. Ball 
headers are solid die, single-blow 
machines with knockout pins in both 


the die and the punch. Bolts are 
made on special boltmakers in which 
the heads are formed and the parts 
are automatically transferred to other 
stations in the machine to be pointed 
and threaded. The nut-former is an 
adaptation of the progressive header 
in which most of the material from 
the hole goes into the nut, leaving 
only a thin center slug as scrap. 
Special feeding mechanisms are re- 
quired on re-heading machines which 
put the second head on double- 
headed parts or perform further 
heading operations on annealed parts. 
Hand feeding is employed on short 
runs, but automatic feeding hoppers 
can be used on long production jobs. 





Metals and Alloys for Cold Heading 


The choice of the metal for a cold 


headed part depends on the heading 


characteristics of the metal as well as 
the application of the part. The de- 
signer makes his choice from the 
wide selection of alloys with which 
the parts manufacturers have had ex- 

rience. The low and medium car- 
ae steels and some alloys of steel, 
aluminum and brass are the most 
common cold heading materials. 
Beryllium copper, phosphor bronze, 
silicon bronzes, nickel silver, monel, 
Invar, lead, zinc, silver and gold are 
also cold headed successfully. 

No one of the standard test 
properties—tensile strength, impact 
strength or ductility—is a really good 
index of the cold heading qualities 
of a metal. Perhaps the most im- 
portant characteristic is rp pegs 
Very soft and very hard alloys do 
not usually make good cold heading 
materials; the hard metals tend to 
crack and the soft metals are spongy 
and stick to the die. If anything, the 
trend has been to stronger, tougher 
alloys. In general, cold heading met- 
als should have ductility in order to 
flow, shear strength to prevent crack- 
ing as the head spreads, and a low 
tate of strain hardening so that a 
large volume can be upset without 
annealing. When the shank of the 
part is extruded, some stiffness is 
also desirable. Direct experiment is 
the only reliable guide to the heading 
Properties of an alloy. 


Carbon Steels 


Medium hardness and good mal- 
leability are the main requirements in 
a cold heading steel. The free ma- 
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chining elements—sulfur, lead, phos- 
phorus and silicon—cannot be pres- 
ent in appreciable amounts, since a 
hining steel tends to crack 
in heading. Phosphorus and sulfur 
are usually limited to 0.05% each, 
and silicon to 0.10%. Alloying ele- 
ments, like manganese, nickel, chro- 
mium, molybdenum and vanadium, 
reduce the cold workability of steel 
and also seem to encourage cracking. 
Molybdenum, however, may help in 
small quantities. 


The carbon content of cold head- 
ing steel varies widely. The most 
commonly used and the most gener- 
ally economical wire is 0.10 to 
0.15% carbon. Steels below 0.12% 
carbon are easy to work, but are sub- 
ject to excessive grain growth, and 
very little wire under 0.08% is used 
now. In the higher carbon ranges, 
screws are made of 0.15 to 0.25% 
carbon steel, and 0.25 to 0.45% 
grades are used in parts that need the 
physical properties that can be ob- 
tained by heat treating. 


Coarse grained steels in the low 
carbon ranges are sometimes used for 
their special case hardening proper- 
ties. Parts made from these steels are 
usually cold headed from 7/16 in. or 
smaller wire. The plastic flow of the 
metal is good, but the post-heading 
heat treatment often causes cracks, 
especially in the larger parts. 


The free-cutting steels of the 1100 
and 1300 series are unsuitable for 
cold heading. Exceptions to this rule 
are C1108 and C1109, used in cold 
headed parts with cut threads. Re- 
sulfurized open hearth steel is also 


used successfully for parts that must 
be both cold headed and machined. 


Alloy Steels 


The low alloy steels with 0.40% 
or less carbon can also be cold 
headed. They cannot be as severely 
upset as the plain carbon steels, how- 
ever, and are by no means as widely 
used. The procurement of alloy steel 
wire with the temper and finish re- 
pang for cold heading is often dif- 

cult. 

High carbon chromium steel can 
be cold headed, however, if the wire 
is thoroughly annealed. In anti-fric- 
tion bearing balls, for instance, car- 
bon runs as high as 1.10% and 
chromium as high at 1.80%. In the 
dead soft, annealed state this steel 
works readily enough. 

Nickel steels can also be cold 
headed, within limits. Although 
nickel adds toughness to steel in 
most tests, a high nickel content in a 
cold heading steel encourages crack- 
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A special chromium-nickel austenitic stainless steel that work hardens more slowly than con. 
ventional 18:8 stainless has been developed by the Carpenter Steel Co. for parts like these, 
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These special products were all cold headed by John Hassal, Inc. Many cold headed pars 
are not fasteners at all, but serve as small machine parts. Toys and business machines are 
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typical applications. 


Straight chromium stainless steels 
(410, 420, 430 and 440) are stand- 
ard heading alloys. While the 
austenitic stainlesses (AISI 302, 303 
and 305) can be cold headed, some 
difficulty might be encountered be 
cause they work-harden rapidly. With 
these austenitic stainlesses, and with 


ing on severe upsets. An alloy of 
1.5% nickel works well enough in 
the annealed state, but cold heading 
becomes tricky as the nickel content 
increases. While 3.5% nickel steel 
can be upset cold, it is usually con- 
sidered difficult to work and hard 
on the dies. 


MATERIALS & METHODS 
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the nickel bearing steels in general, 
successful cold headin epends 
upon using the right grade of wire. 


Copper Alloys 


Copper alloys are among the most 
important cold heading materials. 
Only the carbon steels are more 
widely used. Brass, low silicon 
bronze, nickel silver, beryllium cop- 
per, phosphor bronze, monel and 
other copper alloys are cold headed 
into nuts, bolts, nails, screws and 
fittings. The requirements for cold 
heading in copper alloys are similar 
to those in steels. Free cutting alloys 
are unsatisfactory, and alloys that 
work harden rapidly are limited in 
the allowable upset volume. 


Commercial copper is an extremely 
good cold heading material. Larger 
volumes can be upset on copper wire 
than are possible with even low car- 
bon steel. Any of the copper-zinc 
alloys from 95-5% to 65-35% cold 
head easily; the free cutting brasses, 
on the other hand, are difficult to 
upset successfully. The nonleaded 
high brasses, 60 to 70% copper, can- 
not usually be upset as severely as 
low carbon steel (3 diameters in 2 
blows for the brass against 41/, 
diameters for steel), but as the cop- 
per content increases, the sdignrebie 
volumes also go up. The leaded high 
brasses should not be specified for 
cold heading, and if a combination 
headed-machined part is required in 
brass, the cold headed parts manufac- 








turer should be consulted in the 
choice of the alloy. 

For most purposes, the best com- 
bination of physical properties, in- 
cluding tensile strength and elonga- 
tion, is found in cartridge brass 
(70-30). For severe cold heading 
and extruding applications, like tubu- 
lar rivets, cartridge brass is furnished 
in a special light drawn temper with 
a tensile strength of 50,000 to 60,000 
psi; a slightly harder temper, 58,000 
to 72,000 psi, is used for conven- 
tional screws; for high quality re- 
cessed head screws, an even harder 
temper, 70,000 to 80,000 psi, is 
preferred. 

The a rely alloys are not as 
easy to cold head as the brasses. Some 
bronze alloys tend to crack under 
cold heading. Phosphor bronze, from 
95-5% to 90-10% copper-tin, can be 
headed only to a limited extent, de- 
pending on the quality of the wire 
and the head style desired. The low 
silicon bronzes (B) have excellent 
heading characteristics at tensile 
strengths of 80,000 to 90,000 psi, 
while the high silicon bronzes (A) 
are short on ductility on difficult 
upsets. About three diameters can 
usually be upset on medium strength 
low silicon bronze (B) cold heading 
wire. 


Other Metals 


Aluminum is highly ductile and 
cold heads easily. To some ex- 
tent, however, the low shear strength 
of the metal limits the total spread 


that can be obtained. Rivets and 
screws are usually made from com- 
mercially pure aluminum, 2S or 3S. 
Where greater strength is required, 
17S, A-17S, 24S, 53S or 61S can be 
used; 53S is used for marine parts, 
and tempered alloys are recom- 
mended for nails. 


Nickel and nickel alloy cold 
headed parts are also made. The main 
problem with these materials, as with 
austenitic stainless steels, is the rapid 
work hardening of the metal. The 
initial ductility of nickel, Inconel, 
monel, K Monel and Duranickel is 
good and their heading characteris- 
tics are similar to those of alloy 
steels, except that the total head vol- 
umes obtainable are less. The free 
machining K Monel and KR Monel 
are not recommended for cold head- 
ing, since they do not have the clean 
metallurgical structures required for 
cold forming. 


Special cold headed parts are some- 
times made from other metals. Lead 
rivets for storage batteries and bal- 
ance weights are made from pure 
lead or antimonial alloys. Lead is 
soft and shows no strain hardening, 
but is weak enough to split in a 
severe heading operation. Platinum 
and gold are also cold headed into 
instrument and jewelry parts. Rivets 
have been cold headed from commer- 
cially pure titanium wire, type Ti- 
75A. The galling characteristics of 
titanium are overcome by a slight 
oxide scale on the wire or a flash 
copper coating. 





Designing Cold Headed Parts 


During World War II, one manu- 
facturer with both cold headers and 
screw machines was overloaded with 
government orders for parts specified 
for screw machine manufacture. The 
company engineers found that many 
of the parts could actually be made 
better and cheaper by cold heading, 
with specification and design modi- 
fications. Few of these modifications 
affected performance of the parts, 
and the government engineers ac- 
cepted the change to cold heading 
readily. The parts designers had just 
neglected to consider cold heading as 
a possible fabrication method, and 
the drawings and specifications had 
been made with only screw machin- 
ing in mind. 

_ In private industry, too, the poten- 
tialities of cold heading have not 
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A typical cold headed part made by the Scovill Manufacturing Co. The tolerances on all dimensions should be specified as wide as possible 
to facilitate manufacture. 


Standard cap screws made by double extrusion by the Cleveland An industrial fastener cold headed by the Scovill Manufacturing 
Cap Screw Co. The head is formed on a short unextruded section at Co. Corners should be filleted on cold headed parts and the 
the top of the blank. Comporatively larger heads can be made in edges are net sharp unless subsequent machining is used: 


this way and a stronger part results. 
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The Townsend Co. cold heads these specialties. 


been fully developed outside the 
fastener industry. Even some parts to 
be made by cold heading are actually 
designed as scsew machine parts by 
force of habit. When a part is laid 
out as a casting, a forging or a weld- 
ment, it should be designed to fit 
both the application it is intended 
for and the manufacturing process 
that will be used to make it. The 
same dual objective should be kept in 
mind in designing a cold headed 
part. The designer should modify the 
part to fit cold heading as much as 
possible within the application limi- 
Ons, 


Materials and Shapes 


Che application of a cold headed 
part primarily determines the metal 
used. The choice of material will 
affect the price of the part, but its 
shape is independent of the alloy 
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Min Sq Hex Max. Min — 
0.362 0.498 0.413 0.188 0.156 
0.484 0.665 0.552 0.220 0.186 
0.544 0.747 0.620 0.268 0.232 
0.603 | 0.828 | 0.687 | 0.316 | 0.278 
0.725 0.995 0.826 0.348 0. ol is 
0.906 | 1.244 1.033 | 0.444 | 0.400 
1.088 1.494 1.240 0.524 0.476 $ 
1.269 1.742 1.447 0.620 0.568 — 
1.450 | 1.991 1.653 0.684 0.628 




















ts being the largest di 





used, except on very severely upset 
heads. Intermediate or pew Ms 00 
annealing may be required with some 
alloys, however. If possible, the de- 
signer should leave the final choice 
of the material up to the part manu- 
facturer, merely specifying the per- 
formance he wants. 

The biggest limitation on the 
shape of a cold headed part is im- 


er of the bolt heads (angle between one side and the axis) shall not exceed 2 deg, the specified width across 
mension. , 
ius under the head of bolis for sizes { to V4 in. shall be VG; for sizes % to 1 max, radius shall be ty 


posed by the fact that the head is 
formed in or between the die and the 
punch. The head must taper down 
evenly, above and below the point of 
maximum diameter. The shape limi- 
tation is similar to the restrictions an 
engineer would meet if he were de- 
signing a hot die forging or an 
uncored casting. 

A number of other practical design 


rules apply to head shapes. A widely 
spread, thin-sectioned head is harde, 
to form than a higher, more compa, 
head. Thus, a truss head iain 
screw is a more severe cold heading 
job than a fillister or round hea 
screw. It is good practice to kee 
head heights between 14 and 3/, thy 
wire diameter, with the exact height 
depending on the head shape. 

Recessed heads, like those 
Phillips or socket head screws, ar 
also severe forming tasks. Lettering 
and light embossing on the top of 
the head, while not particularly 
weakening to the part or likely to 
cause heading failures, will increase 
the cost. Concentric heads are the 
easiest to form, although some de. 
gree of eccentricity, as in cams, js 
possible. The top side of the head 
should not slope in one direction: 
flat, round, oval or symmetrical tops 
are much easier to head. The bottom 
side of the head, on the other hand. 
can be tilted up to 12 deg from the 
perpendicular to the shank axis with. 
out too much trouble. Concentri 
rings on the bottom of large heads 
with flat bottoms are recommended 
These rings help to control the flow 
of metal in heading, keeping the 
head concentric. 

The corners on cold headed parts 
cannot be sharp. Fillets must be pro- 
vided and dimensions should be 


given between surfaces rather than 
round 


between corners. A head 


























a 
Table 5—Slotted and Recessed Head Screws 
D A Ss H J T 
Nominal Head Diameter Height of Head Width of Slot Depth of Slot 
Size Max Flat on 
Dia of Min 
Screw Absolute Screw 
Max Min Min with Max Min Max Min Max Min 
Sharp Sharp Max S 
10 0.190 0.385 0.359 0.348 0.007 0.116 0.098 0.060 0.050 0.053 0.034 
12 0.216 0.438 0.410 0.397 0.008 0.132 0.112 0.067 0.056 0.060 0.039 
1/4 0.250 0.507 0.477 0.462 0.009 0.153 0.131 0.075 0.064 0.070 0.046 
5/16 0.3125 0.635 0.600 0.581 0.011 0.191 0.165 0.084 0.072 0.088 0.058 
3/8 0.375 0.762 0.722 0.700 0.013 0.230 0.200 0.094 0.081 0.106 0.070 
7/16 0.4375 0.812 0.771 0.743 0.016 0.223 0.190 0.094 0.081 0.103 0.066 
1/2 0.500 0.875 0.831 0.802 0.018 0.223 0.186 0.106 0.091 0.103 0.065 
9/16 0.5625 1.000 0.950 0.919 0.020 0.260 0.220 0.118 0.102 0.120 0.077 
5/8 0.625 1.125 1.069 1.035 0.023 0.298 0.253 0.133 0.116 0.137 0.088 
3/4 0.750 1.375 1.306 1,267 0.027 0.372 - 0.319 0.149 0.131 0.171 0,111 
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ier to cold: head than a square, 
hexagon or other flat sided upset; 
the corners on a flat sided upset are 
dificult, if not impossible, to fill 
completely, especially along the bot- 
tem of the head. One way around 
this is to upset the head round and 
trim it to get flat sides, although this 
adds an extra machine operation and 
more scrap. 

Limits are also placed on shank 
extrusion. Small wires can be reduced 
down to 60% of the original blank 
area, but the allowable reduction is 
smaller in large wire sizes. Almost 
all extrusion is done with a sharp 
angle cone between the two sections. 
The included angle of this cone must 
be 30 deg or less, so that the abrupt- 
ness of the section change is limited. 
When the unthreaded shoulder of a 
bolt or screw must be as wide as the 
outside diameter of the rolled 
threads, the shank must be extruded 
down to pitch diameter before roll- 
ing the threads. Since long shanks 
are difficult to extrude, long threaded 
shanks are usually machine threaded, 
unless the threads can be larger than 
the shoulder. Good design can thus 
combine cold heading and machin- 
ing. 

Extrusion can also increase the al- 
lowable ratio of head size to shank 
diameter. In this technique, most of 
the blank length is extruded down, 
leaving only a short enlarged section 
at the head. This unextruded section 
is then headed normally. The shank 
can even be extruded a second time 
in the heading operation. In this 
way, head volumes well over eight 
times the finished shank diameter 
can be formed without annealing. 


Tolerances 


The best guide to cold heading 
tolerances are the standards that have 
been developed by the ASME for cold 
headed bolts, screws and rivets. These 
tables are based on good manufac- 
turing practice for standard parts. 
They indicate the limits a skilled 
manufacturer can hold on long pro- 
duction runs on each type of dimen- 
sion on a cold headed part. By no 
means are these limits representative 
of the closest tolerance that can be 
held on cold headed parts, however. 


Tables 2, 3, 4, 5 and’ 6 show the 
fange of tolerances specified for 
standard fasteners. In each case, the 
tolerances are made as wide as pos- 
sible for the part application. Ex- 
tremely wide limits are allowed on 
the large rivet heads (Table 2), 
While the tolerances on standard 
bolts and machine screws (Tables 4 
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and 5) are narrower. The closest 
tolerances are held on fluted socket 
head screws (Table 6). In each case, 
the tolerances on every dimension 
increase with the size of the part. 

Tolerances in cold heading depend 
on die and punch wear. On shank 
diameters, for example, limits of 
+0.001 in. can be held if necessary, 
but +0.002 in. is more reasonable. 
Cutting the tolerance from +0.002 
to +0.001 in. reduces die life from 
50 to 95% with the same part de- 
sign and corner fillets. Similar reduc- 
tions in die life (and similar cost 
increases) result from decreasing tol- 
erances on other part dimensions. 

A good commercial tolerance on 
shank diameters is +0.003 in., al- 
though there may be some distortion 
of longitudinal shank straightness be- 
yond these limits with long, slender 
parts that are annealed. Most of the 
head dimensions—the head diameter, 
the distance between head side flats, 
the head height, etc.—can carry 
+0.005 in., although this varies 
with the size of the head. Tolerances 
on the overall length of a piece are 
wider. Final length is fixed by the 
cutoff length of the blank. A gener- 
ous commercial tolerance on the over- 
all length of a part is +1/32 in., 
although this dimension can be held 
closer if necessary. Tolerances of 
+1/32 in. should be given on the 
length of a part with upsets on both 
ends. 


Consulting the Manufacturer 


Final tolerances, head shapes and 
the materials for a cold headed part 
should not be decided upon without 
consulting the parts manufacturer. If 
the manufacturer is told the loading 
on the part and shown a sketch of 
the mating parts, he can often sug- 
gest design changes or tolerance 
variations to facilitate production 
without affecting performance. When 
the manufacturer understands the ap- 
plication of the part, he can often 
vary manufacturing methods or sug- 
gest changes in the material which 
will increase part reliability or per- 
formance. 

The parts manufacturer can help 
in other ways. With careful design, 
cold heading can also be used, in 
some cases, with comparatively short 
run —. Certain modifications of 
standard parts can be made by the 
manufacturer without using new dies 
and punches. The shape of the head 
or any portion of the part that is 
formed by the die surfaces cannot be 
changed, but the shank length can 
often be varied by changing the 


100 


knockout pin, and the size of a flat Alloy Metal Wire Co., Inc. 

. . American Steel & Wire Co. 
head can varied by chan ing the Aluminum Co. of America 
length of the wire blank. The parts Bethlehem Steel Co., Inc. 
manufacturer is the only source of aay Poe gg 
. . ° arpenter ee. . 
information on short cuts like these. Chonsinn Rivet Co. 

Chase Brass & Copper Co. 
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How to Submit an Inquiry 





Data Purpose 





Description of part 
Part number 
Dimensions 








Allowable tolerances for each dianniten if maximum allowable is indicated on first inquiry, 
subsequent correspondence may be eliminated, or 
extra charges for tolerances may be saved. 





Material If sample only is submitted, it must often be routed te 
the metallurgical department for analysis, delaying 
quotation. 





Heat treatment 





Finish Type and minimum depth if plated. 





Drawing enclosed 








Sample enclosed Often the submitted sample, which is proving satis- 

factory to the customer in actual production, is not in 

| strict conformity to the original drawing. The sample 

will reveal any permissible departures from the draw- 
ing that may be necessary in heading the part. 





If no sample is submitted, previous method may indi- 
cate departures from drawing or suggest problems 
the customer may encounter if part was not previously 
headed. 


How made previously 





When shipment must be made Approximate shipping time as indicated by produc- 
tion backlog will normally be given. If early ship- 
ment is required, however, production schedules can 
be specially checked for possible rearrangements, or 
partial shipments may be promised. 








Quantities on which to quote Price varies with quantity. Custemer should indicate 
| the various quantities he might buy to get prices on 
} 
each. 





If part is new or experimental, so that quantities to be 
quoted on are not indicative of eventual require- 
ments, this information tells estimator how far to go in 
exploring special manufacturing possibilities of the 
part. 


Approximate annual requirements 





| oinnis 
What part is used for and what it does | May enable engineer to make helpful suggestions. 








The more information the estimators of the cold headed parts manufacturer have in processing 
an inquiry, the more intelligently they can quote or recommend design changes. While it is not 
always necessary to supply all the data covered by the check list above, no quotation will be 
delayed for lack of information if all these facts are given. 


Courtesy The Towsend Co. 
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High Carbon Steels 


Steels in this group are used for certain hand tools, agricultural machinery, heavy machine parts, and springs. For most applications, they 
are heat treated. They can be hardened by quenching in oil for general purposes or by quenching in water or brine for cutting edges. 


Typical Properties 





AISI Type C1055 C1060 C1070 C1080 C1095 





COMPOSITION, % C, 0.50-0.60 C, 0.55-0.65 C, 0.65-0.75 C, 0.75-0.88 C, 0.90-1.05 
Mano, 0.60-0.90 Mn, 0.60-0.90 Mn, 0.60-0.90 Mn, 0.60-0.90 Mao, 0.30-0.50 
P max, 0.040 P max, 0.040 P max, 0.040 P max, 0.040 P max, 0.040 
S max, 0.050 S max, 0.050 S max, 0.050 S max, 0.050 S max, 0.050 
PHYSICAL PROPERTIES 
Density, Lb/Cu In. 0.283 0.283 0.283 0.283 0.283 
Thermal Cond, Btu Hr Sq Ft Ft F (a 

212 F 27 27 27 27 27 
Coeff of Exp per F: 

70-1200 8.1 x 10% 8.1 x 10° 8.1 x 10% 8.1 x 10°% 8.1 x 10% 
Spec Ht, Btu/Lb/ F 0.10-0.11 0.10-0.11 0.10-0.13 0.10-0.11 0.10-0.11 
Elect Res, Microhm-Cm (@ 68 F 18 18 18 18 18 
Magnetic Properties Magnetic Magnetic Magnetic Magnetic Magnetic 








ee 


MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi 29-30 x 10 29-30 x 108 29-30 x 10 29-30 x 106 29-30 x 10° 
Tensile Str, 1000 Psi: 

Annealed 1450 F 97 105 112 119 100 
Hot Rolled 109 116 ] 141 142 
Hard & Temp 150 (a 160 ( 74 (cc 189 (d) 180 
Yield, 1000 Psi: 
Annealed 52 54 66 53 
Hot Rolled 65 70 84 84 
Hard & Temp 112 142 118 
Elong in 2 In., %: 
Annealed 24 20 ] 15 21 
Hot Rolled 19 17 15 12 9 
Hard & Temp 14 12 7 14 1] 
Reduction of Area, %;: 
Annealed 47 44 22 42 
Hot Rolled é 36 17 18 
Hard & Temp > 40 34 
Hordness, Bhn: 
Annealed 192 22 
Hot Rolled 5 241 293 
Hord & Temp 388 
Impact Str, Izod, Ft-Lb: 
Annealed 15 
Hot Rolled 
Hard & Temp 15 











THERMAL TREATMENT 
Normalizing Temp, F 1525-1650 1525-1650 1525-1650 1525-1650 1525-1650 
Annealing Temp, F 1500-1575 1500-1575 1500-1575 1500-1575 1500-1575 
Hardening Temp, F 1450-1550 1450-1550 1450-1525 1450-1500 1430-1500 
Tempering Temp, F 400-1300 400--1300 400-1300 400-1300 400-1300 








FABRICATING PROPERTIES 
Hot Working Temp Range, F 1550-1650 1550-1650 1550-1650 1550-1650 1550-1650 
Machinability Index (B1112 Steel = 

100) Annealed 55 53 45 44 43 
Weldability | The high carbon content of these steels introduces difficulties in welding. These steels can be 
welded satisfactorily by the thermit process. Welding by the gas and arc methods is difficult and 
the resulting welds are only moderately satisfactory. 





CORROSION RESISTANCE | The carbon steels rust when brought into contact with moisture and air at room temperature at 
rates which are not appreciably affected by the carbon content. If salts are present, the corrosion 
rate isincreased. These steels are attacked readily by acids but are resistant to alkalies at ordinary 
temperatures. 





AVAILABLE FORMS | These steels are furnished in the form of cold-rolled strip, hot-rolled strip, and flat bars and forgings. 





USES a uses include heavy machine sag such as shafts, braces and control rods; hand tools, 


including open-end and Stillson wrenches, hammers, pliers, screw-drivers, hatchets and axes; agri- 
cultural machinery parts, such as plow-shares, mold boards, disks for harrows, and mower knives; 
| small cold-formed flat springs, large hot-formed flat springs, and hot coiled helical springs. 














VOTES: (a) 1 in. round, normalized 1650 F, reheated to 1550 F, oil quenched, tempered 700 F. 
(b) 1 in. round, normalized 1650 F, reheated to 1550 F, oil quenched, tempered 700 F. 
(cl in. round, normalized 1650 F, reheated to 1525 F, oil quenched, tempered 700 I. 
(d) 1 in. round, normalized 1650 F, reheated to 1525 F, oil quenched, tempered 700 F, 
(e) 1 in. round, normalised 1650 F, reheated to 1475 F, oil quenched, tempered 700 F. 





- SSS SSSrwrs ft We POR Lee chi eS Sek we Ee bee 





If you machine or fabricate hollow 
parts from tubing, chances are you have one 
or more finishing problems. Perhaps you can 
start finishing right in your own purchasing 
department by specifying the type of mill-finish 
best . . . and most economically . . . suited to 
your end-use requirements. 

As a specialty tube mill, B&W can supply 
mechanical tubing with any of the following 
finishes — as an integral part of the manu- 
facturing process: 
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: 
: 
| 
HOT-FINISHED COLD-DRAWN ROCKED TURNED 
bears the scale formed | smooth, scale-free surface. smooth surfaces, obtained machined, uniform O.D. . 
during hot fabrication or | by special sizing and fin- | | 
heat treatment. ishing process. 
—, oa — Ee - ne ~~ prnmmece eS nA < 
' | FLASH-IN | 
ERW tubing which retains 
the bead formed by welding. 
) & 
PICKLED SHOT- OR SAND-BLASTED POLISHED “ FLASH REMOVED 
de-scaled by one of sev- O.D. and/or |.D. scale is O.D. and/or |.D. polished ERW tubing, bead - free. 
eral solutions. removed by blasting. to one of several specified Both availoble either oe: 
degrees of smoothness. welded or normalized. e 
—— - ;, | 








| Remember—tubing is not just bar-stock with a hole 
| in it, but a semi-finished product, having a wide range 
| of optional finishes, tolerances, chemical and me- 
| chanical properties. Ask Mr. Tubes — your B&W 
Tube Company representative — to help you select 
the tubing best suited to your particular applications. 








THE BABCOCK & WILCOX TUBE COMPANY 


Executive Offices: Beaver Falls, Pa. 


General Offices & Plants 
Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio —Welded Cerbon Steel Tubing 


Sales Offices: Beaver Falis, Pa. * Boston!16, Mass. * Chicago 3, Ill. * Cleveland 14, Ohio * Denver 1, Colo. 
Detroit 26, Mich. * Houston 2, Texas * Los Angeles 15, Calif. * New York 16, N. Y. © Philadelphia 2, 
Pa. © St. Lovis 1, Mo. * San Francisco 3, Calif. * Syracuse 2, N. Y. * Toronto, Ontario * Tulsa 3, Okla. 
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Manufacturers Designations for Electronic Cores Produced from Metal Powders 


_ Empire 
Basic Coil 
Material Co. 





Core Moldite | Metal Cores Pyroferric Resistor Stackpole 


| 
| Corp. Co. Products Corp. Inc. Co. . Carbon Co. 





Magnetic | National | Powdered Radio Speer 





Carbonyl C | 11 | E6 21 PY 2RA $52 

















Carbonyl E | | 17 | ES ; PYIA Gl 

















Carbonyl! HP 37 | 20 PY 17A $62 

















Carbony! L | hes | 24 | PY3RA 











Carbony! SF 4 14 12 | PY13A 








Carbonyl! TH | | PY14A 


IRN-2 x se | | PY4A 

















IRN-3 

















IRN-6 

















IRN-8 

















IRN-9 














IRN-16 

















IRN-31 























Plast-Sponge C3H-BG30 

















Plast-Sponge C1C-A30 




















Plast-Sponge C3H-A30 




















Plast-Coriron KIUJ-A33 














Plast-lron A3G-G10 














Plast-lron A3G-A10 











Plast-lron A2B-A10 














Plast-lron Flakes M17K-A16 























Magna-Tite A 

















| 
| 


Magna-Tite C | 











Magno-Tite H 














| PYSA | | 


Magnetites | | to | Y Grades 


PY9A | Lb 
H+} 


Cores made from basic raw materials by different core manufacturers are not necessarily interchangeable. It is advisable, in order to oblain identical 
characteristics, that mutual standards be agreed upon. The designations as given are bastc and can be modified by the manufacturer to indicate variations 
in formula, such as type and amount of insulation and binder. 











Courtesy Metal Powder Association 
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The extruded PLEXIGLAS shields for lighting fixtures in the 
General Accounting Office Building are white semi-cylinders, 
10%2"’ across the top opening and 4%"' deep, with a 
wall thickness of .060°'. Designed for general use in 
government buildings, the fixtures are manufactured by 
Moe-Bridges Corp., Sheboygan, Wisconsin, and F. W. 
Wakefield Brass Co., Vermilion, Ohio. PLEXIGLAS sections 
extruded by Southern Plastics Co., Columbia, S. C., and 
Plax Corp., Hartford, Conn. 


25 Miles of 
EXTRUDED PLEXIGLAS 


At the new General Accounting Office Building 
in Washington, twenty-five miles of PLEXxIGLAS 
acrylic plastic shields are used to reflect and 
transmit light from nearly thirty-three thousand 
fluorescent fixtures. Extrusion-grade PLEXIGLAS 
made possible the most economical produc- 
tion of shields that would meet the rigid 
requirements of the application — dimen- 
sional stability, resistance to discoloration and 
breakage, and control of the transmittance- 


reflectance ratio. 


For your large volume applications requiring 





PLEXIGLAS is a trade-mark, Reg. U. S. Pat. Off. and in principal 
foreian countries. 

Canadian Distributor: Crystal Glass & Plastics, Lid., 130 Queen's 
Quay at Jarvis Street. Toronto, Ontario, Canada. 


extruded parts, consider PLexicuas. Extrusion- 
grade PLEXIGLAS molding powders are being 
used for a wide variety of shapes—curved 
panels, tubes, rods, and flat and corrugated 
sheets. Such sections have the familiar 
PLEXIGLAS properties of light weight, durability, 
dimensional and color stability, and resistance 


to age and weather. 


For information on clear and colored PLEXIGLAS 
powders for injection and extrusion molding, 
write for our technical bulletins. We'll be glad 
to send you full details. 


CHEMICALS Rl FOR INDUSTRY 








ROHM ¢ HAAS 
COM PANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 








Representatives in principal foreign countries 
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New Materials 
and Equipment 





New Method of Rust Prevention Uses Rust-Inhibiting Paper 


A method of rust prevention that in- 
volves use of volatile, rust-inhibiting paper 
has been developed by Nox-Rust Chemical 
Corp., Chicago. 

The paper, which protects metal from 
rust by making moisture noncorrosive, is 
impregnated with Callex, a synthetic chemi 
cal, and is wrapped around products being 
stored or shipped or is used as a liner 
inside crates and packages. If moisture 
enters the crate, the chemical volatilizes 
and completely surrounds the metal, thus 
activating the moisture. The chemical re- 
acts according to the amount of moisture; 
if the air in the package is dry, there is 
no volatile action. It is not necessary for 
the metal to touch the paper and the 
package does not have to be tightly sealed. 

Advantages claimed for the new method 
are: saves labor costs by eliminating the 
need for removal of grease at the receiving 
point; less expensive than older, greasy 

atings; requires no cleaning after th« 


wrapper is removed; the paper's chemical 
action remains effective for many years; 
and Vapor Wrapper can be re-used. 
Several grades of this new product have 
been developed, some made with single 
ply kraft sheets, others laminated for extra 
protection. The newest of these is made 
of two tough kraft sheets laminated with 
glass fibers and a bonding material, for 
use with bulky, heavy equipment. 
According to the manufacturer, the new 
rust-preventative paper is being used by a 
wide variety of industries. Products being 
protected with it include: steel bars and 
rods; bearings; gears; machine tools; trac- 
tor and implement parts; aircraft engine 
parts ; business calculating machines ; valves 
and pistons. The wrappers are also prov- 
ing their value in the rearmament effort, 
not only in defense production, but in use 
by the armed forces where they protect 
small arms and a large variety of weapons, 
parts and other equipment from corrosion 





Packaging and rust-prevention is combined 
by use of volatile, corrosion-inhibiting 


pape ’. 
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[his band is fabricated from a special re- 

‘ordinge magnetic rubber made from a 
Neoprene base. 


Magnetic Recording Rubber Has Neoprene Base 


The Brush Development Co., 3405 Per- 
kins Ave., Cleveland 14, has announced a 
new magnetic recording rubber made from 
a special Neoprene base. The highly efh- 
cient magnetic oxide has been pigmented 
into the Neoprene with an unusually good 
degree of uniformity, according to the 
manufacturer. Also included in the base 
material is a permanent lubricant which is 
said to virtually eliminate wear of both 


medium and associated recording head. 
Mechanical compliance of the medium pro- 
vides for intimate contact with the record- 
ing head. 

Primarily designed for use when 
stretched over a supporting drum, the re- 
cording bands can be supplied on special 
order in a variety of sizes and shapes that 
will be able to meet every individual 
requirement. 





Paint Heater Designed for Hot Spray Finishing 


igned exclusively for hot spray 
que in applying all types of pro 
coatings, such as lacquers, enamels, 
shes, paints, priming and surface 
unds, a new low cost, tandem type 
paint heater is currently being offered by 
Di ‘beet, Inc., 10118 Detroit Ave., Cleve- 
iand 
7 According to the manufacturer, the 
heater introduces advanced features of 
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design and utility, such as single or tan 
dem installations either mounted on _ the 
wall or equipped with casters for moving 
Tandem installations can be gauged to 
gether in one jacket so that several colors 
are available at proper temperature at 
all times. Lightweight—only 5 in. sq. 
and 19 in. long—each unit weighs only 
28 lb. without material circulating sys- 
tem. Elimination of needless bulk and 


weight permits lower cost and allows de 
sired portability. The unit, approved by 
Underwriter Laboratories for use in Class 
I, Group D hazardous locations, is cast 
aluminum throughout. 

Among the many advantages to users 
of the units are: improved quality of 
finish; fewer coats needed; labor savings ; 
reduced rubbing and polishing; absence of 
blushing troubles; and heavier coatings 
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This cutting machine is said to cut an 
unlimited variety of shapes from steel 
plates, slabs, billets and forgings. 


Heavy Duty Pantograph Type Cutting Machine 


Airco No. 50 Travograph, the latest 
addition to its line of gas cutting ma- 
chines, has been announced by Air Re- 
duction Sales Co., a division of Air Re- 
duction Co., Inc., 60 E. 42 St., New 
York 17. A development of many years 
of research, the new heavy duty panto- 
graph type cutting machine is said to 
cut an unlimited variety of shapes from 
steel plates, slabs, billets and forgings and 
make equally practicable and economical 


the cutting of either one or a few parts 
or identical parts on a quantity production 
basis. 

All welded, heavy gage steel construc. 
tion gives this machine its strength. The 
rigid rail assembly, made of specially 
rolled tracks with accurately machined 
surfaces, provides a smooth runway for 
the carriage. Guide rollers on the carriage 
base keep the carriage on a true, vibra. 
tion-free course. 





Induction Furnace Provides Uniformity 


Currently being offered by Loftus En- 
gineering Corp., 610 Smithfield St., Pitts- 
burgh, is a new 60-cycle induction furnace 
for the heating of nonferrous metals and 
some applications of steel. The furnace is 
said to provide absolute uniformity of 
heating and at the same time assure bal- 
anced electrical loading from a three-phase 
line. 

The patented process involves a trans- 
former which converts balanced three- 
phase power into two-phase operation. 
Two closely interlaced coils leading off 
this two-phase line surrounds the billet 
and provides all the characteristics of uni- 


of Heating 


formity and through penetration of single- 
phase heating. Large eddy currents are 
caused to flow in the billet to be heated, 
insuring fast, clean, absolutely uniform 
heating for forging, extrusion and rolling. 
With this method, the three-phase power 
line is said to be constantly in balance. 
The furnace itself is built to the cus- 
tomer’s specification and is designed for 
any size or shape of billet, and can be 
equipped with as many coil units as are 
necessary to meet production requirements. 
The new unit is also claimed to be ideal 
for shrinking steel, such as permanently 
attached steel jackets to steel shafts. 





This 60-cycle induction furnace is for heat- 
ing nonferrous metals. 





This unit, consisting of a gun and me- 
chanical power unit, is designed to speed 
alloy-metal welding. 
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Welding Attachment Speeds Alloy-Metal Welding 


Fillerweld, a new product designed to 
speed alloy-metal welding on applications 
where filler-metal must be added, has been 
announced by the Welding Dept., General 
Electric Co., Schenectady, N. Y. 

Used with gas-shielded arc welders, the 
unit allows the operator to control the 
continuous flow of filler-metal automati- 
cally by means of a finger switch mount 
on the torch. According to company en- 
gineers, the attachment permits the opera- 
tor to start or stop the flow of filler metal 
without breaking the arc, resulting in a 
smoother, faster weld. Wide application 
is expected for the product on food and 
dairy equipment and in the fabrication of 
aluminum containers and light structural 
shapes. 

Fillerweld consists of two main elements 
—the torch or gun, and a mechanical 
power unit. The gun is basically a manual 


water cooled Inert-Arc tungsten holder to 
which has been added a control switch, and 
a gear assembly for pulling the filler-metal 
from the spool to the arc through the gun 
Rated at 250 amp, the gun accommodates 
tungsten from 0.040 to 5/32 in. in dia and 
up to 7 in. long. 

The mechanical power unit consists 0! 
a motor which provides the power fot 
drawing the filler-metal, a Thy-mo-trol unt! 
for controlling the motor, and a 
which holds the filler wire. This unit 
mounted on a portable platform and can 
be moved easily from job to job. 


The process can be applied to best ad- 
vantage on stock less than 3/16 in. thick 
However, where speed is not of paramount 
consideration, Fillerweld will produce 4 


Operation of the unit is said to be eas) 


(Continued on page 108) 
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America’s first all-steel trailer body is on the high- 
ways—roof, sides, framing and flooring» all of N-A-x 
HIGH-TENSILE steel. Years of planning, testing and 
research went into this unique trailer body, making it 

the most serviceable ever built. 


1. The use of N-A-X HIGH-TENSILE steel in this equip- 


ment results in light weight with strength and 
durability. 


2. In addition to greater strength, N-A-X HIGH-TENSILE 
steel has greater resistance to fatigue, impact, cor- 
rosion and abrasion. It offers a greater strength-to- 
weight ratio with longer life and larger payloads. 


More and more of America’s highway equipment manu- 
facturers are swinging to N-A-X HIGH-TENSILE steel. 
Millions of on-the-job miles have proved the superior 

qualities of this steel . . . have proved its over-all 
economy. 


. GREAT LAKES STEEL CORPORATION 


N-A-X Division «+ Ecorse, Detroit 29, Michigan é. 


~ NATIONAL STEEL 
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WITH 


HITCHINER 


PRECISION INVESTMENT CASTINGS 


COST IS REDUCED 
QUALITY IS MAINTAINED 


PLANT CAPACITY 


IS INCREASED 


for G. L. Brownell, Inc., Worcester, 
Mass., manufacturer of gear driven 


twisting machinery for textile mills 
since 1881. 






*This company is always 
anxious to keep the , 
quality of its produc , 
up but equally desirou 
to utilize any new ‘ 
techniques to keep t a 
price of its product a pe 
art shown above, known as : ig 

inn ge any years was machined Aw 
penne 4 casting: Recently this par i. 
Scan ¥6 your precision investment ca 
change 


in manganese pronze- 


d. 
Two aavantages nave eae 
j has been fr : : 
ee Sai and productive capacity 
the q ; 


; sed due 
as been increa 
the nine NS n ‘ts production." 
to remov ing 


ACTUAL SIZE 


low as possible. 


The cost of 
le maintaining 


his part from > 


From a letter from Carl R. Brownell F resident L. Brownell, inc. 
‘ , G. 





Added to all these advantages is the improved appear- 
ance inherent in precision investment castings. Ask 
Hitchiner how to solve your investment casting problems. 


Send your drawings for complete engineering analysis 
and recommendation. 


To learn more about Hitchiner precision investment 
castings send for this free informative folder. 


HITCHINER Manufacturing Company, Inc. 
MILFORD 3, NEW HAMPSHIRE 


Sales Office: 967 Farmington Ave., West Hartford 7, Ct. Representatives in principal cities. 
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high quality weld on thicker material. Tp, 
equipment can be used with a GE typ 
WP Inert-Arc welding transformer {, 
welding aluminum, magnesium or ber 
lium copper; or with a GE WD.4159 , 
WD-4200 for welding stainless steel, Coy 
per, Inconel steel and other weldable | 
loys. Either argon or helium can be use: 
with the equipment. 





Tubing Offered in Large Variety of 
Sizes, Colors and Finishes 


Samuel Moore & Co., Mantua, Ohi 
has announced the addition of squa 
triangular, oval and streamiined shap 
to its line of standard round tubing 

Made in a large variety of sizes 
and finishes, the new Dekoron tubing «: 
be used in many industrial and consun 





This tubing is offered in Square, Sriay 
gular, oval and streamlined shape 


applications, such as in furniture, apj 

ances, garment rails, grab rails and star 
chions in transit vehicles, sporting gooc 
automotive parts, industrial instrument 
lines and electrical conduit. 

The company’s patented extrusion pr 
cess for coating the tubing permits appli- 
cation of vinyl or polyethylene plastic 
over seamless tubing or tubing witl 
welded, lap or butt seams. It can 
applied over any kind of metal core 

According to the manufacturer, the t 
ing will not crack, chip, peel or flak 
It resists corrosion from salt air, mouistur 
oils, acids and alkalies, and is unaffecte 
by normal temperature changes. Warm | 
touch and free from static electric shock 
the tubing can be given any desifed 
dielectric properties. 





Improved Tumbling Compound 10 
Ferrous Metals 


A new addition to the line of tumbling 
equipment, compounds and techniques tha! 
comprise Tumb-L-Matic processes fo! 
metal and plastics finishing is Tumb 


MATERIALS & METHODS 
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‘‘Dempster Balester’’ for 
Baling Scrap Metal. 


mull 


~ ol 
Built with 


he equipment (Fig. 1) known as the ‘‘Dempster 
Balester’’, built by Dempster Brothers, Inc., Knox- 
ville, Tennessee, is setting production records in 
its function of baling scrap metals into heavy, high 
density bales. Built into this machine are Meehanite 
castings which take the full force of the compres- 
sive mechanism. These are: (A) Main Gathering 
Ram Cylinder; (8) Side Compression Cylinder. 

In analyzing the requirements of the double 
acting cylinders demanded by the design, it was 
apparent that unusually high property values were 
needed. These were high tensile strength, tough- 
ness; a uniform, dense, pressure-tight and machin- 
able structure. Also bores and cylinder flanges 
needed an extremely fine ‘‘mirror surface.’’ As a 
result, Meehanite castings were specified and have 
provided all these engineering characteristics. 

If you today are harassed by critical material 
and alloy shortages and it seems impossible to meet 
your quality specifications, investigate the possibil- 
ity of Meehanite castings solving your problems. 
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High Speed Production Machine 


American Brake Shoe Co. . — 
The American Laundry Machinery Co. 
Atlas Foundry Co. . 
Banner lron Works . “ s 
Barnett Foundry & Machine Co. . 
E. W. Bliss Co. o @ % 
Builders Iron Foundry . 
Continental! Gin Co. — 
Crawford & Doherty Foundry Co. 
The Cooper-Bessemer Corp. 
Empire Pattern & Foundry Co. 
Farrel-Birmingham Co., Inc. . - 
Florence Pipe Foundry & Machine Co. 
Fulton Foundry & Machine Co., Inc. 


General Foundry & Manufacturing Co. 7 


Greenlee Foundry Co. ae 
The Hamilton Foundry & Machine Co. 
Hardinge Company, Inc. . @ 
Hardinge Manufacturing Co. 
Johnstone Foundries, Inc. 

Kanawha Manufacturing Co. . 
Lincoln Foundry Corp. 

E. Long Ltd. . ; 

Otis Elevator Co., Ltd. . 

The Henry Perkins Co. . 

Pohiman Foundry Co., Inc. : 
Rosedale Foundry & Machine Co. 
Ross-Meehan Foundries . 
Shenango-Penn Mold Co. . 

Sonith Industries, Inc. . 

Standard Foundry Co. . oy a 
The Stearns-Roger Manufacturing Co. 
Traylor Engineering & Mfg. Co. 
Valley Iron Works, Inc. 

Vulcan Foundry Co. “a ae 
Warren Foundry & Pipe Corporation 


Take YOUR Casting Problem To A 
MEEHANITE FOUNDRY 












Mahwah, New Jersey 

Rochester, New York 

. Detroit, Michigan 

St. Louis, Missouri 

o oe Irvington, New Jersey 
. Hastings, Mich. and Canton, O. 
. Providence, Rhode Island 
Birmingham, Alabama 

. Portland, Oregon 


. Mt. Vernon, Ohio and Grove City, Pa. 


. Tulsa, Oklahoma 
Ansonia, Connecticut 
Florence, New Jersey 

. Cleveland, Ohio 

Flint, Michigan 

. Chicago, Illinois 
: Hamilton, Ohio 
New York, New York 

York, Pennsylvania 

Grove City, Pennsylvania 

. Charleston, West Virginia 
. Los Angeles, California 

. Orillia, Ontario 
Hamilton, Ontario 

. Bridgewater, Massachusetts 
Buffalo, New York 

. Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohio 

Indianapolis, Ind. 
Worcester, Massachusetts 
Denver, Colorado 

. Allentown, Pennsylvania 

. St. Paul, Minnesota 

- Oakland, California 
Phillipsburg, New Jersey 


“This advertisement sponsored by foundries listed above.*’ 
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Engineering, production 

and economic advan- 
tages obtainable with 
forgings are presented 
in this Reference Book on 





forgings.Writeforacopy. 





Never underestimate the preference 
. of users of your product for the 
vA factor of greater safety that is 
inherent in forgings. This factor 
of greater safety results from 
toughness and strength, in cor- 
rect proportion, as found only 
in closed die forgings. Consult 

a forging engineer about 
the mechanical properties 


required for your product. 


tp us Please send 60-page booklet entitled ‘Metal 


DROP FORGING 


Properties of Metal’’, 1949 Edition. 


ASSOCIATION 


605 HANNA BLDG. + CLEVELAND 15, OHIO 
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Quality — How Hot Working Improves 


| 
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Magic, said to be a greatly improve; 
wet-process tumbling compound. 

The special properties of this ney 
formulation are attributed by the man 
facturer, Tumb-L-Matic, Inc., 4510 Bulla; 
Ave., New York 70, to the greater abr, 
sive action of the media because of th, 
chemical cleaning action of the product 
The cleaner acts to suspend grease and 
cuttings in the solution, thus keeping work 
surfaces and abrasive me ‘ia free of action. 
retarding accumulations. Use of the com. 
pound is said to result in a faster, highe: 
finish than was formerly obtainable. 





New Glass Can Be Machined with 
Chemicals 


A new kind of glass which can be p: 
cision-machined through the use of ultr 
violet light, heat and hydrofluoric acid t 
form intricately cut patterns of any desired 
shape and depth has been announced }y 
Corning Glass Works, Corning, N. Y. 

To this new glass, the latest in a series 
of photosensitive compositions first an 
nounced by the company in 1947 to p: 
duce permanent three-dimensional phot 
graphs in glass in a variety of colors 
Corning has adapted an equally new 
process of chemical machining, whi 
produces without the aid of mechanic! 
tools, lace-like patterns. 

In operation, the first step in the proces 
is the printing of a design in the glas 
using an ordinary photographic negative 
and ultra-violet light. Development | 
then accomplished by heating the glass t 
1200 F for the required length of ti 
about 2 hr. 

Next, the glass is immersed in a solution 
of hydrofluoric acid until the white areas 
are eaten through and removed, leaving 





The new chemical machining process pr 

duces without the aid of mechanical sol 

extremely accurate holes in this photo 
sensitive opal glass. 


MATERIALS & METHODS 
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RETAIN PURITY 


An Arwoot by iustalling 
casting saves ORCANITE 


time! money? 


































Arwoon’s engineering skill and produc- 

tion efficiency make it possible to produce the 
i cam illustrated by the precision investment 
casting method. 


This is a stainless steel release cam for 














food machinery. Originally it was to have been 
machined from a 2” solid cube of steel. But 
made as an investment casting, all machining 
has been eliminated except the drilling of one 
small blind hole and the turning of the shank 
to a tolerance of + .0005. Notice the details of 
the slot and cam groove which are held to 
tolerances of .004. 











While the saving of valuable machining 
time is important, it is interesting, too, that 
an actual saving of 58% was made over the 
rf cost of making the cam by other methods. 
Completely efficient lubrication is inherent 


in the rings themselves—no oil or other 
lubrication is required during the life of the 


Perhaps you have a production problem 
that Arwood can help you solve. Our engineers, 


Seis a) 


with years of experience in many industries, ring. Morganite Piston Rings are non- 

often are able to make valuable suggestions contaminating and impart no taste or odor. 
ir that result in important savings in manufac- Ideal for compressors in oxygen service. Self- 
§ aR lubricating Morganite is also available in 
4 ng. rotary seals, washers, valves, bearings, vanes, 
F For more complete information about the and other parts. 

accuracy, the lower costs and the versatility of 

. + . . 6é pAIC II T fyi i LTA ff, ff > r . 

precision casting, write for our booklet, “A ONSULT OUR CATALOG in Sweet's File for 

— ; . -< Product Designers. Call or write for 

Critical Survey of Investment Castings. see our | complete engineering data and recom- 


CATALOG mendations on specific problems. Please 
supply drawings and specifications when 


f SWEET S FILE ° : 
‘ Morais requesting estimates. 
bss 


PRECISION CASTING CORP. ! 
/NCORPORATED 


74 WASHINGTON STREET * BROOKLYN 1, N. Y. | LONG ISLAND CITY 1, NEW YORK 


Plants: Brooklyn, N. Y., Groton, Conn., Tilton, N. H. Manufacturers of CARBON MOTOR and GENERATOR BRUSHES, 
| CARBON PILES and SELF-LUBRICATING CARBON SPECIALTIES 
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the remaining unexposed glass in the exact 
form of the original pattern. 

By varying the length and intensity of 
light exposure through the photographic 
negative, the depth of acid penetration ip 
the glass is said to be accurately controlled 
from shallow etching to complete erosion, 
In this way, sculptured figures or contoured 
shapes can be made by using a continuous 
tone negative with proper degrees of shad. 
ing. 

The new process is claimed to be espe. 
cially suited to perforating holes of any 
shape having diameters of only a few 
thousandths of an inch and numbering up 
to several thousands per sq in. Designs 
as irregular as lace work can be photo. 
etched as readily as simple straight line 
patterns. The versatility of the process has 
already been demonstrated in the manv- 
facture of printed electrical circuits for 
electronic instruments, and the company 
believes the new product will hasten fu 






ther important advances in the electronic 


p EW 3 0} N T Plastics-Aluminum Blend Is 
Substitute for Tin Foil 
Reynolds Metals Co., Richmond, Vz., 
has developed a substitute for tin, whic 
is a blend of plastics with aluminum foil, 


made by coating aluminum sheets with 








plastic and bonding them under heat and 
pressure. Production of the new material 
is starting immediately, but all the present 
| output will go to fill the requirements ol 

\ the armed forces. 
The two chief benefits claimed for the 
new product are a reduction in price and 
assurance of an adequate supply in an 





* The Alnor is the only dew point indicator that is a com- 
plete unit in itself ... it is readily portable and does not require 
external coolants or auxiliary apparatus. SMETGEaCy. 








* Controlled testing conditions are assured. Indications 
take place in an enclosed chamber ... dew or fog is observed sus- 
pended in air — not on a polished surface. This means greater 


accuracy, faster reading — every time. | Six New Stabilizers for Latex Paints 











* Simple, direct operation of the Alnor Dewpointer | The Chemical Div., Borden Co., 350 
assures laboratory accuracy by non-technical personnel. Substantia) Madison Ave.. New York 17. has an 
carrying case protects it against the usual hazards of portable use. ; : 





nounced the development of six new 
| stabilizers for latex paints. These are solu 
| tions which stabilize the paint’s emulsion 
and account for 10 to 25% of the paints 
total weight. 

Quick drying and virtually odorle: 


* Available in three ranges —for dew points between 
minus 20 deg. F. and room temperatures from minus 80 deg. F. to 
© deg. F., and from minus 80 deg. F. to room temperature. 





Write for Descriptive Bulletins. Illinots | latex paints can be applied easily wit! 
Testing Laboratories, Room 522, 420 N. either brush or roller. They are said | 
l aSalle St., Chicago 10, Ul. leave no brush or lap marks, even if work 


is resumed on a partly painted surface 
several hours later. The tough latex paint 
film permits removal of grease or othet 


PRECISION INSTRUMENTS | stains without a smudge. 
FOR EVERY INDUSTRY According to the Company, the new 


: type of paint will cover practically any 


ii a ae anne nm aie 


MATERIALS & METHODS 
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ALUMINUM DIE CASTING @ 
CROSS SECTION, ACTUAL SIZE 








Here again is an example of how expert die casting technique, intelligent die design 
and a Lester machine make super-dense aluminum die casting possible. The part is 
an element of a hydraulic bumper jack, cast by Morton Manufacturing Company, 
in Omaha, Nebraska, on an early model HP-1-C. 


As you can see, the wall thickness ranges from about 3/32” to over 3/8”. Besides, the 
part was required to withstand 4000 pounds of test pressure—and there have been less 
than 2% rejects! Skillful die design and gating, and proper cooling of die and core 
allow the job to be run at the rate of 120 shots per hour. ; 


we Gein 



















Interested in what a Lester-Phoenix Die Casting Machine can do for 
you? Write Lester-Phoenix or the representative in your area listed 
below. 


Write for your free copy of the Lester Press. 





ESTER-PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES FOREIGN : 

New York Steven F. Krould Cincinnati Index Machinery Corp. Torento, Canada Modern Tool Works, Ltd. 

Detroit Thoreson-McCash, Inc. Los Angeles Seaboard Machinery Co. London, England Dowding & Doll, Ltd. 
; cess oss age eee J. J. Schmidt San Francisco J. Fraser Rae Calcutta, India Francis Klein & Co., Ltd. 
¢ Cleveland Don Williams St. Lovis, Milwaukee A. B. Geers Sydney, Australia Scott & Holladay, Ltd. 
‘ Japan, New York W. M. Howitt, Inc. 


distributed by LESTER-PHOENIX, INC., 2653 CHURCH AVENUE ¢ CLEVELAND 13, OHIO 
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what you get 
-—— WITHOUT 
BUFFING 


See the difference? Unbuffed 
control sample shows cloudy 
milky finish when copper is not 
treated with Iridite. 





® 


with 





This sparkling bright finish is the result of just a simple dip in Iridite 
Metcote between the copper and chrome plating cycles! You actually 
get the clear, bright appearance of copper-nickel-chrome because the 
Iridite treatment gives maximum brilliance and clarity to the copper 
undercoating. 


FORGET BUFFING COSTS, PR PLATING!Once you’ve properly prepared the 
base metal . . . steel sheet or zinc casting . . . you can completely forget 
buffing costs because no further buffing is required! And, there is no 
need to resort to PR plating or extra brightener in the copper plating 
solution because of the chemical polishing action of Iridite Metcote. 
The result? A pleasing clear, sparkling bright finish that is ideal for 
decorative products. 


PROVE IT YOURSELFISend us samples of your product for test-processing 
with copper, Iridite Metcote and chrome. Then make your own inspec- 
tion and tests. Once you’ve seen your own product treated with this 
Iridite finishing system you’ll never go back to slower, more costly 
buffing for your bright finishing. Start saving money now—write us 
direct or call in your nearest Iridite representative. Look under 
“Plating Supplies’”’ in your classified telephone directory. 


lridite is approved under government specifications. = 


4004-06 E. MONUMENT STREET @ BALTIMORE 5, MD 


Metcote in 
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type of surface—wood, plaster or wall. 
paper—without an undercoat. In addition, 
the paints are easy to make, requiring 
only simple, cold mixing and blending. 

The latex paint family derives its name 
from the fact that the principal binder js 
a latex-like emulsion, similar to that used 
in making synthetic rubber. Marketed 
under the trade names Cascola, Cascolac 
and Protovac, the stabilizers offer the 
following advantages: Elimination of heat. 
ing and mixing preparations and storage 
problems, high water resistance, improved 
resistance to freezing, more brilliant color, 
and easier brushing. 





Chemical Treatment Produces Oil- 
Retaining Rustproof Surface 


Moving parts made of iron and steel 
can now get two-fold protection with 
chemical treatment announced by Octagon 
Process, Inc., 15 Bank St., Staten Island 
L, B.. ¥. 

Known as Rustshield 2, the new product 
is a phosphatizing compound which is 
said to change steel and iron surfaces 
to rustproof, highly absorbent nonmetallic 





Demonstrated here are the oil retaining 

qualities of a Rustshielded surface. The 

piece of steel rod at left was treated with 

the compound and then 5 ce of oil was 

poured over the top. Note difference in 
size of oil spots. 


areas. A surface so treated is an ideal 
base for the retention of lubricating oils 
Because the surface is a coating produced 
from chemical interaction of the phos- 
phate solution and the metal surface, it 
has greater adherence than any physically 
bonded coating, and metal parts so treated 
are claimed to remain properly lubricated 
far longer than smooth steel surfaces 

A simple, inexpensive immersion proc- 
ess which consists of precleaning with 
vapor degreaser, safety solvent, ot 
alkali cleaner and then rinsing, rustshiel 
ing, rinsing and treating with a passivat 
ing agent, the compound is used for th 
following parts: thrust washers, pump 
pistons, gears, valve roller pins, stems and 
guides, and bearing surfaces of ever) 
type. 

The compound meets the requirements 
for phosphate coatings in the U. S. Army 
Ordnance Specification 57-0-2C, Type Il, 


MATERIALS & METHODS 
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HOW TO MAKE A PROFIT 





by simple subtraction 


«|. 19: saved on each 
part machined 


from Rockrite Tubing 





This manufacturer knows his three R’s—raceways, Rockrite and ’rithmetic. 
From actual records, he found ball bearing raceways machined from 
Rockrite Tubing instead of ordinary tube stock cost 1.9¢ less per part. 
e There are good reasons behind this profitable ’rithmetic. Sized by a 
distinctively different process, Rockrite Tubing has closer tolerances ... 
needs less machining, permits higher cutting speeds and feeds. In this 
case, machine output is approximately 60% higher. Work surfaces are 


better, too. e Want to do some 
cost subtraction yourself on tubu- 
lar parts? Learn more about close- 
tolerance Rockrite Tubing. Send 
for Bulletin R2 today. 


ORDINARY TUBING 4 











ROCKRITE TUBING 






_@Broc ROCKRITE® 


“@ ™ TUBING 


BE REDUCING CORPORATION « WALLINGTON, NEW JERSEY 
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ROCKRITE 
saves more than 
any other tubing 


Higher cutting speeds 


Tools last longer between 
grinds 


Work-surface finishes are 
better 


Machined parts have closer 
tolerances 


Stations on automatics are 
often released for additional 
operations 


Extra-long pieces available— 
less downtime for magazine 
stocking and fewer scrap ends 


Closer tolerances often elimi- 
nate necessity for machining 
on outside or inside 
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Microcast. 


Slashes Cost 


Assembly of 6 Parts Cut to 2 Integral Parts 


CLUTCH STOP PAWL 


Microcast as 1 piece; formerly 4 
piece assembly. 


Used as cast, except for drilling 
and reaming one hole. 


Sound structure — dimensionally 
uniform. 


Milling operation and assembly 
eliminated. 


Microcasting reduced cost on this part 20%, 


DRUM LOCK PAWL 


Microcast as 1 piece; formerly 2 
piece assembly. 


Used as cast, except for drilling 
and reaming one hole. 





Special form cutters, gages, jigs, 
etc. eliminated. 


Milling operation and assembly 
eliminated. 


Microcasting reduced cost on this part 75%. 


MICROCAST offers design engineers 
many opportunities for product 
improvement of small components 
with substantial savings in cost. 
High melting point, non-machine- 
able, non-forgeable alloys can be 


| 
| 





New Materials 
and Equipment 


a 





Class A. Rustshield finishes are Said to 
be preferred to oxide coatings for ordnance 
components, such as gun barrels, as they 
are more resistant to abrasion, alkali 
cleaning, corrosion and heat. 





Paint Resin Provides Unusual 
Properties in Finishes 


In an effort to ease a critical nation. 
wide shortage of castor oil, American 
Cyanamid Co., 30 Rockefeller Plaza, New 
York 20, N. Y., has announced the de. 
velopment of a new resin paint ingredi. 
ent, Cycopol S 203-5, which contains a 
castor oil. 

Designed to meet military requirements 
for a fast-drying, durable finish for an 
munition, the resin can be used in 
variety of air drying and baking applica. 
tions. Finishes produced with the new 
resin are said to combine rapid-drying 
characteristics, excellent color, gloss and 
valuable film properties. 





Lightweight Spray Gun Produces 
Fine Finish 


A new lightweight spray gun whic 
reduces fatigue and has top quality fea 
tures at a low price has been announced 
by Binks Manufacturing Co., Chicago. 

Known as Binks Model 29 Spray Gun 
the unit’s body is an aluminum casting 
which reduces the weight of the gun t 


aa 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 
224 East 39th St., New York 16, New York 

715 East 69th Place, Chicago 37, Illinois 


specified for economical quantity 
production, too. Write for com- 
plete information. 


FREE BOOKLET 


Get your copy of this 
all-inclusive 16-page 
booklet on Microcast- 


ings. Write today! This new spray gun features (a) cartrid x 


type air valve; (b) brass and steel mate 
rial passage; (c) air inlet in the handl: 
bottom; and (d) air inlet at back of gun 





MATERIALS & METHODS 





‘Belmont Metal of the Month'' letters include market trends, statistics, and 
other helpful data—write to receive your copy—with our compliments. 
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of modern heat treating were estdblished by Holcroft 
engineers, and they constantly co®tinue the develop- 
ment of new, improved methods an@ equipment. 


The answer to your heat treating production 
problems may well be found in aj Holcroft furnace, 
designed individually for your own'specific job. We 
invite your inquiries. Holcroft and Company, 6545 
Epworth Blvd., Detroit 10, Michigan. 
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just 20 oz. Because of this lighter weight 
operator fatigue is cut down. 

As proof of the gun’s ability to per. 
form, the manufacturer points out tha 
this is the first gun in its price class 
to offer many of the quality features tha 
are standard in high-price models. Fo, 
example, this unit has a cartridge-type air 
valve for quicker replacement. Like higher 
priced guns, the Model 29 has a brass 
and steel material passage, which pro. 
tects the aluminum casting from the 
corrosion and erosion caused by certain 
paints and other fluids. Air enters the 
gun through an inlet in the bottom of 
the handle. This arrangement distributes 
hose weight properly and makes it easier 
to manipulate the gun. Because the air 
passages in the new gun are large, in. 
ternal air friction is low. 

The new spray gun can be used 
spray lacquers, synthetic enamels, paints 
and all other finishes and coatings of 
light or medium viscosity and is recon- 
mended for production-line, touch-up or 
maintenance painting. 





Polyamide Resin Water Suspen- 
sions for Heat Adhesives and 
Coatings 


General Mills, Inc., 2010 E. Hennepin 
Ave., Minneapolis 13, has announced ex 
panded production of polyamide resi 
suspensoids. Opaque white water suspen 
sions of the company’s heat-sealing polya 
mide resins, the materials have found 
their largest volume use as _heat-sealing 
adhesives and coatings. Individual formu 
lations seal firmly to a wide variety of 
surfaces, including paper, cloth, cell 
phanes, metal foils, glass, leather, cork 
wood and some plastics. Like the polya 
mide resins from which they are mad 
the suspensoids are resistant to greases 
oils, water and water-vapor. 

More recently, the materials hav 
worked their way into the so-called wet 
stick adhesives, and they are said to show 
promise as soil resistant coatings for tex 
tiles, as protective and decorative coatings 
as beater additives and tub sizes for pap‘ 
and as binders for sawdust, cork, 
textile fibers, pigments and other 
terials 

The resins themselves, base pr 
for the new suspensoids, are formed }j 
the condensation of dimerized vegetal 
oil acids with ethylene diamine. In s 
tion or as hot melts, they are’ widel) 
used as heat-sealing adhesives and wate! 
vapor resistant coatings. Although non 
blocking, they heat seal at low tempera 
ture, 

The company now makes polyamide 


MATERIALS & METHODS 
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Photo — Fairchild Aerial Survey, Inc. 


the wheelco capacilog recorder 


Baltimore industry, like industry throughout the 
Eastern Seaboard, has need for a low cost, 
highly accurate instrument for the rapid meas- 
urement, indication, control and recording of 
electrically measurable variables in the produc- 
tion processes. That's why Baltimore production 
men, like progressive plant men throughout the 
nation, specify the Wheelco Capacilog, deflea- 
tion type, strip chart recorder. They demand 
the most efficient, versatile and accurate re- 
corder in the most reasonable price range. 


Yes, for accuracy to Y% of 1% of total scale, they 
specify the Wheelco Capacilog. Capacilogs are 
built for use with thermocouples and resistance 


thermometer measuring elements; as single or 
multipoint recorders; and with six different con- 
trol combinations including pneumatic and pro- 
portioning types. Remember, in Baltimore and 
throughout the nation, wherever production de- 
mands accuracy, Wheelco Capacilog Recorders 
are specified. 


Assembly line production and simplicity of construction 
make it possible to deliver most models within 20 days. 


Wheelco Instruments Company, 861 W. Harrison Street, Chicago 7, Illinois 
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Assured 
Accuracy 


TUKON TESTER Is 
¢ —wa ¢ I 
MICROHARDNESS TESTING Fi 
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Researchers and scientists 
accept TUKON’s precision 
and repeated accuracy 


@ Where minute indentations and extreme accu- 
racy are necessary, the TUKON Microhardness Tester 
meets the most exacting requirements. A sensitive 
mechanically or electrically controlled system, with 
microscopic viewer, is employed. 

On hardened steel, length of indentation with 100 
gram load is .0016’, depth only .00005”; very small 
metallic crystal areas can be tested. TUKON models are 
available for testing delicate watch parts to properly 
prepared specimens of heavy machinery parts. TUKON 
is necessary in every metallurgical department. 

Information on the correct TUKON Microhardness 
Tester for your work will be sent on request. Just give 
us details of the job. 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


230-E Park Avenue, New York 17, N. Y. 
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resin suspensoids of four types, eac 
tailored for a series of applications, |, 
expects to make still other types available 
as it continues its development program 





Translucent Plastic Sheeting Use 
in a Variety of Applications 


A translucent plastic sheeting for ux 
in a variety of structural and decoratiy: 
applications is currently offered in fx 
panels by Alsynite Co. of America, 467 
DeSoto St., San Diego, Calif. 

Advantages claimed for the flat plast 
laminate are many. It is said to be shatte 
proof; eliminate glare by diffusing th 


= en 


Demonstrated here are the plastic shee. 
ing’s translucent qualities. 


light rays; fire resistant; permit only hal! 
as much heat transmission as glass; ¢as 
to install; light weight; and has high 
impact and load strength. 

Alsynite’s ease of use is an outstanding 
feature; it is said to be as easy to us 
as wood. It can be cut with a power 0! 
hand saw or shears, or drilled with or 
dinary tools. It can be fastened with nails 
bolts, screws or mastic. 

Available in six standard colors (opal 
rose, green, leaf green, aqua and maize) 
the new laminate is made by combining 
resins and glass fibers under heat anc 
pressure. 





Plastic Piping Finding Increase! 
Applications 


Clopay Corp., Cincinnati, has announe 
the addition of Tuffstuff to its lin 
industrial plastics. The new material 
a rigid, corrosion resistant plastic pip 
that is expected to find wide use in @ 
chemical, petroleum, mining, food p10 
essing and plumbing fields. 

Unplasticized polyvinyl chloride ext 
sions have been widely used in Europ? 
since the early stages of World Wat I 
when metals were extremely critica 
Chemical plants used this type of pipité 


MATERIALS & METHOD! 
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Just as steel needs a high safety factor, so does your 





heat treating procedure. And you get it when you use 
Houghto-Quench “‘K’’, Houghton’s brand new treated 
quenching oil developed specifically to provide speed- 
ier quenching of today’s lean alloys. 

You can be sure with Houghto-Quench “K”’. Its ac- 
celerated quenching properties are just what the heat 
treater must have for steels with hardenability charac- 
teristics in the Jower ranges of the hardenability band. 

It gives you that extra measure of safety which gov- 
ernment specifications for aircraft steels (MIL-H-6875) 
demand. It eliminates experiments and costly rejects, 
because it quenches varying heats with equal depend- 
ability. The chart at the left proves the speed of Houghto- 
Quench “‘K”’ compared with water and straight mineral 
oil quenching. 


With today’s demands increasing daily for high speed 


a 


quenching, we have stepped up production of Houghto- 
Quench “‘K” to make it more readily available. Write 
to E. F. Houghton & Co., Philadelphia 33, Pa., for 


prices and descriptive material. 
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GHTO-QUENCH “Kk” 


o product of 
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if A Jominy comparison of water at 75°F., 100- 
/ second minera! oil and Houghto-Quench “K" 


Ready to give you 
_ at 120°F., using AIS! 8740 Steel. 


on-the-job service... 
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ti ing for re ring burrs and other surface 
Still using hand methods for removing bt as a replacement for special alloys t 


imperfections on -your precision parts? Then, investigate Roto- carry both acids and alkalis. In one plan: 
Finish, the fast, low-cost method of improving the surface of where stainless steel had been holding up 
6 to 9 months, plastic piping, it is said 
has held up for more than 214 years. The 
; : petroleum industry in Europe is als 
guide, to Roto-Finish’s extensive laboratory for free analysis and finding the plastic piping to be superiy 


critical and diverse materials without, disturbing precise dimen- 


sions. Send in your parts, please. include a finished sample for a 


recommendations. Let us prove how Roto-Finish lets you utilize to metallic pipe since crude oils are ¢ 
your skilled labor more productively. There is no obligation tremely acidic. 

Extruded rigid polyvinyl chloride com 
pounds are also being successfully used 
as replacements for copper, steel and woo 
processing equipment. In the textile in 
dustry, too, Tuffstuff is said to hay 
found many applications in which it fa; 
outperforms metallic material. 

Extruded in U. S. standard pipe 
tubing sizes, the mew product, an un 
plasticized polyvinyl chloride compound 
is said to be impervious to concentrat 
acids, alkalis and many solvents. It 
rigid, but not brittle. Welding, cementing 
and bending can be easily accomplis! 
by the usual techniques. 





Transformer Welder Designed for 
Maintenance and Production 
Welding 


Air Reduction Sales Co., a division 
Air Reduction Co., Inc., 60 E. 42nd St 


Cf { { e Ss ¢ eri é€ { j { f | | ( | New York 17, has announced a new 200 


: | amp transformer welder. Model MCM 

ROTO- FINISH €cii ( vv é . | 200 is a rugged unit with easy-to-opera 

controls and is built for long, dependabk 

service in garages, job shops and indus 

NYoh7-S Me colt Mmuirelaloloh.,-1mmelile Mill -Me ob Me -lilullalelilile Meoes tip amale lilo MmL-iialelet: trial plants. It offers a full 200-amp, 50% 
oe} Mol -Jol!laalale Mameol-tiaelilale Molle Met 1a iol - Me liulelce) 2-11 -ie 





Maintains exact tolerances on precision parts with no significant 
dimensional changes. 


dat ololg-S Mao ho mm iolde islet Mme lilo Maer iilile) Mic am ola-lattiolimmiilelaallillile b 
ddoleltla-s Mme laelli col (-MacelellMmeliM-> 4 ole) 1-1 ME -1olel-. Mmelile MM aeldil-1¢ 5 
Provides absolute uniformity on quantity lots. 


Removes burrs after precision finishes. 


Write for free catalog 


associated with The Sturgis Products Co. 
3711 MILHAM ROAD KALAMAZOO, MICHIGAN 








FOREIGN REPRESENTATIVES: CANADA — Windsor — Roto-Finish Canada Limited * ENGLAND 

— London — Roto-Finish Limited — 39 Park Street — Mayfair * AUSTRALIA — Melbourne — A 

Flavell Pty, Ltd, * HOLLAND — Delft — N. V. Roto-Finish Maatschappij — Rotterdamse — WEG 

370A * GERMANY — Frankfurt a.M. — Metaligeselischaft A.G. * ITALY — Milan — Societa Roto 

Finish a R.L. — Sesto S. Giovanni — Viale E. Marelli, 31 * FRANCE — Paris Sociote Roto-Finish aps ; 

70 rue de la Republique-Puteaux (Seine) * SWITZERLAND rAeta sy-Zurich Lowenstrasse This 200-amp transformer welder is de 
3. * BRAZIL Rio de Janeiro Commercial E. Industrial de Formos Werco, Ltds .. Signed for service in Sa4ragZes, job shop 


ORIGINATORS OF THE ROTO-FINISH PROCESSES and industrial plants. 
MATERIALS & METHODS 












Industry's Most Versatile Heat Source 
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- Sizes, Types 
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( romalox ‘ and Sheaths for 
: ea Every Need 
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CURVES & 
SEGMENTS 


Curved in cross-sec 


tion or formed length- 


wise to desired radii 
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tee, 
\ 
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(thi To Lerdlalé CuROMALOX Electric Strip Heaters ff 
a give clean, dependable and accurately controlled heat where [ff & TERMINALS 
and when heat is needed. They produce uniform and accurate Varied terminal types 
temperatures by automatic or manual controls. Low initial costs, sy 6 ing. 2 terminals a 
I low installation costs and low operating costs are among the [fF y/ ot opposite ends 
many advantages of using CHROMALOX Strip Heaters for oe hy ty) / end of the unit. 


heating liquids, gases, viscous fluids, tanks, platens, molds, 
moving parts, etc. Get the full details now. 


_— 


SHEATHS 


A Typical Strip Heater Application from Our Files | Bs hine no 
' ‘ steel and Monel 


sheaths to meet exact 
service conditions 


Rugged, easily installed Chromalox Strip Heat- 
ers assure accurate temperature, dependable 
around-the-clock service. 


| 


Strip Heaters curved lengthwise at the factory 
fit snugly to tank perimeter and. . 


———$——), 


Strip Heaters curved siightly as installed conform 
to shane of convex kettle bottom, whe... 
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Want Ideas? 


on how to use Chromalox 
clectric Heaters in your plant 


oem); 








Segment Heaters fill the gaps. 





Write for the data- 
packed Catalog 50 
which describes many 
types of Chromalox 
Electric Heaters and 
how to apply them. 
It's yours without 
obligation 
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EDWIN L. WIEGAND COMPANY 
7523 Thomas Bivd., Pittsburgh 8, Pa. 
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These are high alloy jet 
engine rings...all the work being done 
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in our shop, starting with the centrifugal casting right 
through to the finished ring. 


Centrifugally cast metal gives an exceptionally fine, dense, 
uniform grain structure. The strength of the metal ap- 
proaches that imparted to a bar or ingot when it is hot 
forged. It produces an ideal metal for the tough service 
required of jet engine parts. 


Incidentally, as evidence of our knowledge of and experi- 
ence with tough alloy castings — static as well as centrifu- 
gal — the records show very few rejections by this engine 
manufacturer who subjected each of the many rings we 
furnished to his own very rigid tests. 


May we suggest that you let Duraloy work on your high 
alloy castings — chrome iron, chrome nickel or nickel 
chrome? We have the experience and facilities for turning 
out high quality castings. 
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duty cycle, NEMA rating. Four variations 
are available—220 v or a 220/440/559 , 
unit, each with or without power facto, 
correction. Two open circuit voltages are 
provided—80 v on the low range and 
55 v on the high range. This is said t 
combine easy arc starting with a lowe; 
Kva demand load and primary ampere 
current. 

Safe, dependable operation is claimed 
to be assured by complete, up-to-date jn. 
sulation throughout. The easy-to-read cur. 
rent indicator affords quick adjustment of 
welding current. Maintenance costs ar 
low because there are no moving parts, 
and each part is designed for long life 
even under the toughest operating condi 
tions. 





Relief Grinder Handles a Wide 
Variety of Work 


A new relief grinder that is said t 
speed up all types of cutter grinding 
operations by as much as 300% has been 
announced by Western Aero Industries 
3305 Burton Ave., Burbank, Calif. 

Developed to handle a wide variety of 
work-countersinks of all types, center 





This relief grinder is said to speed up all 
types of cutter grinding operations by a 
much as 300%. 


drills, integral pilot cutters and right or 
left hand pilot drills, the I-G-C relief 
grinder is designed to operate at maximum 
efficiency by unskilled labor. With only 
two wrenches, the fixture is adjusted for 
the correct relief and angle in relation 
to the grinding wheel. 

The unit’s main housing is made o! 
fine grade cast iron which supports ‘ 
hardened and ground spindle on tw 
large bearing surfaces that require onl) 
periodic oiling. The cam is hardened too! 
steel with steel adjustment pins; the x- 
ture swings 90 deg to the right or lett, 
and the base is calibrated in 5-deg 10 
crements. 

Fixture loading can be done in three 
steps: (1) correct size collet is inserted; 
(2) work to be ground is placed in the 


MATERIALS & METHODS 
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TO “EASE” YOUR 


EE <p> PRODUCTION 
| PROBLEMS 





: Yes, you'll discover that production costs can be lowered | — 


and production problems minimized through the use of 
; die cast magnesium and aluminum alloys. These new | 
lightweight, yet tough, metals also greatly decrease the | 
weight of your products. Through die casting, greater | 
scope is offered for carrying out the designers’ ideas— | 


more freedom of design is allowed. 


LITEMETAL DIECAST, INC. is an organization of specialists 
—men thoroughly experienced in the casting and machin- 





ing of magnesium and aluminum alloys. Our equipment | 
includes big machines for big jobs—little machines for) 
little jobs. the right sizes and types of the most modern | 
die casting equipment. Our facilities are complete for | 
producing parts from the size of a button to large cable | 


spools. | 


Remember. even comparatively simple dies can be used 
to die cast parts at lowest cost conditions and great sav- | 
ings can also be made in labor formerly required for 


machining and finishing. 





Write today for literature and 
design information. 
Quick action on inquiries. 





LITEMETAL DICAST, Inc. 


A DIVISION OF HAYES INDUSTRIES 





1933 WILDWOOD AVE. » JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 
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159 Duane St., NEW YORK 





If 
1 YOUR INDUSTRY 
is on this list— 


PAPER 
AERONAUTICAL 
MACHINE BUILDING 
BUSINESS MACHINES 
TELEVISION - RADIO 
HOUSEHOLD APPLIANCES 
SPORTING GOODS 
SAFETY FOOTWEAR 
AGRICULTURE 
AUTOMOTIVE 
TEXTILES 
MEDICAL 
LEATHER 


you can benefit from 


Tyer 


Tyer technical knowledge and 
original thinking are available 
to you to make Rubber, our 
product, more useful to you in 
your product. The same know- 
how and resourcefulness that 
led Tyer to originate White 
Rubber and Elastic Webbing in 
the early days of the industry, 
have enabled Tyer, through 
war and peace, to supply 
American manufacturers with 


THE UNUSUAL IN RUBBER 
SINCE 1856 


RUBBER COMPANY 


ANDOVER, MASSACHUSETTS 


189 W. Madison St., CHICAGO 
6-254 Genera) Motors Bldg., DETROIT 
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collet and locked in position with the 
| hand wheel; (3) hand wheel is turned 
to rotate work against the grinding whe 
A locking pin holds the spindle tigi 
while the collet and work are being 
tightened. 


as Pear ise a 








Blast Cleaning Cabinet quickly 
and easily cleans rust, grime, dirt, 
paint, etc.,from metal parts. Produces a 
clean, smooth surface on pieces up to 
60” x 36”. Models available from 
$315.00 and up. 











Wet Blast Machine Offers Many 
Special Features 


A new wet blast machine with mam 
special features for improved operation 
and reduced maintenance is currently 


Blast Cleaning Machine not only removes rust, being offered by American W heelabraty 
dirt, scale, etc., but is ideal for maintenance and many & Equipment Corp., Mishawaka, Ind. 

other uses. Cleans large objects such as bridges, Among the many special features incor 
structural work, tanks before painting. Six sizes, porated in the new unit is a vertical 


portable or stationary, from $170.00 and up. pump for slurry recirculation. It is adap 












Unit Dust Collector stops dust at its source, 
minimizes machine wear and tear, reduces 
housekeeping and general maintenance 
costs. Solves many grinding and pol- 
ishing nuisances. Reduces material 
losses. Models from $286.00 and up. 


Co 





This wet blast machine is designed to 
answer wet blasting problems facing pro 
duction men. 


able to rugged service, and because of its 
position, it eliminates all suction piping, 
valves, fittings and labor for removing 
them for inspection of the pump. It § 
always primed by flooded-type suction, 
and the operation ef valves for starting 
or stopping is said to be umnecessaty 
Loss of slurry through leakage is elimin 
ated as there are no packing glands. 

A reset timer is available on the 
Liquamatte, which tells at a glance the 
number of blasting hours that the abrasiv 
has been in the machine. It also lets th 
operator know when it is time to chang 



















ydro-Finish Cabinet uses liquid blast, eliminating 
dust, and reduces costly hand polishing, cleaning and 
finishing of molds, dies, tools, etc. Removes scale, 
discoloration and directional grinding lines, prepares 
surfaces for plating and coating. Holds tolerances to 
.0001’’. Models from $1295.00 and up. 







the abrasive and makes it easier for hi 
to avoid wasting it. When the abrasi\ 
does need changing, an air ejecto! 


MAIL COUPON for full details 












ch dies ab en eken bk ene © ee ee ee ee ee ee ee available for blowing the slurry throug! 
ig = eden PANGBORN CORP., 1700 Pangborn Bivd., Hagerstown, Md. a length of hose, either to a sump P! 
[— Blast Cleaning Gentlemen: Please send me more information on the equipment I've checked af or to barrels. . 
L_| Cabinets the left. | As a safety feature, the unit’s heigh! 
@ ae PRUs 6c acc dct cceceriegs vende eeadseeds our oceccpeenetiends eseveeces : is such that the average worker wil! be 
achines . 
es Unit Dust COMIN s ccc doccccccrccaccccseee ssvccceecnecesoues ob eseceseses oece | able to stand on the floor with no plat: 
Collectors RMS nis. eed kghaie hs + ccsehekans «ange se Mbsetdaderesuaas ; | form needed. A clear view of the work 
& a i tN <eneawes jess cis kate tabie Bene. Sea's ite iiiiess eevee is easily available through the large v1si0" 
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Mding the heavy cylinder blocks on the 


pveyor is easily handled by two men. 


with push-button 
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BLAST CLEANING at Campbell, Wyant, 
Cannon Foundry Co., of Muskegon, 
Mich., is fast, efficient and mechanized! 
And the secret of this performance is 
two Pangborn “ES” ROTOBLAST Cab- 
inets like that shown above. Heavy en- 
gine blocks can be cleaned at a rate of 
200 an hour ...and cleaning is automatic! 
The result is faster, better, cheaper blast 
cleaning than ever experienced with 
other equipment. 

Campbell, Wyant, Cannon started to 
mechanize their cleaning operation in 


sav Ours 
a 







ABOVE: This rear view of Campbell, Wyant, Cannon's 
Pangborn "ES" ROTOBLAST Cabinet shows the con- 
veyor system and four ROTOBLAST Machines. Inside 
the cabinet, the conveyor stops in front of each ROTO- 
BLAST unit and slowly revolves the casting in the 
blast stream to assure complete cleaning. 


1937 ... when they installed one of the 
first Pangborn monorail ROTOBLAST 
Cabinets. Later they installed a second 
Cabinet to meet production demands. As 
a result cleaning costs have been even 
further reduced, and there’s no cleaning 
room bottleneck. Cleaning is a simple, 
automatic operation with high-quality 
work assured. 


GET THE COMPLETE ROTOBLAST 
STORY: Bulletin 214 is informative and 
covers many applications. Write for your 
free copy to: Pangborn Corporation, 
1700 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the lates? 
developments in Blast Cleaning 
and Dust Control equipment. 





BLAST CLEANS 
CHEAPER 


with the right equipment for every job 
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Upa Tree? 


Not enough hours in your day? 
Here's a handy slide-chart to make 
your job simpler and save valuable 
time! This FREE chart instantly 
identifies A-N Nos. pertaining to 
stainless steel nuts, screws, bolts, 
rivets, cotter pins, washers; gives 
sizes, other data. Write for your 


FREE copy of Chart 51L TODAY! | 





PPS ee Pe 


find AN number a 


in listing below, window, sé! 


Then, in proper 























NOM. THO. ; : 
screw per | CAT. al 
" szt | ™. pact | COTTER ah 
wumet mJ wasnens AS BOCK can Ww 
7 3 : Los! 
AN 1310 C on request wa oath 
Prices ond dehvenes iit nt 
Head, Fine Threod, Closs 3 Fit 
0 Hexogo" . 
AN3 to — hole drilled shonk ae me a. ose 
wi | ) : } 
aa me ‘Condition OT, Closs : Type 
AN > 4 hs 
H—Indicotes drilled hole in per a 
drifled hole in $ Re 
A—Indicates "Oo sshd 





Lost Dosh No —Refer to draow'ng 
° 





















3 Fit. 
Thread, Closs . 
d Nuts, Fine Closs 3 Fit 
AN310 por sa Ploin Nuts, Fine pigsser Countersunk Check Nuts 
AN315 Hexo ble Chomtered, Dow 


Hexagon Dow t . 
— Fine Thread, Closs am Thread, Closs 3 Fit. 
; Nuts, Fine ‘ 2 Fit.t 
on Sheor od, Class 


AN320 Hexo9 Coorse Thre 





une screw Nuts, Class 2 Fit.+ 
AN340 Machine Screw Nuts, Fine Threod, omageg” 5 FF -P-3860. 
AN345 Machine Resisting Steel weet _— 
N381 Corros10n C Type ’ ing (Stainless) tee 
7 Amendment 2. a ' Corrosion Ress! Geode G, Condition 
ve , 
aN427 100° Flot Coun e oa Spec AN-W 274, 304 onnealed) 
nk Heod Rivets 1 302 or Type 2 Fit g° 
oy ead Rivets \ A type Thread, Class 4 








STAINLESS STEEL FASTENINGS 


CASTLETON-ON- HUDSON. NEW. YORK 




































New Materials 
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window, and cool fluorescent lights 4, 
not cause abrasive to bake on the glas; 
thereby cutting out illumination. 

Intended to perform work for whic) 
dry blasting is too severe, namely worl 
with thin edges and sharp corners 9, 
work needing precision cleaning, the unit 
has cleaned successfully all sorts of dic 
bottle molds and rubber molds. 





New Finishing Process Designed tg 
Meet Critical Nickel Shortage 


Availability of Lea Copper-Glo solution 
for bright copper plating has been an. 
nounced by Lea Manufacturing C 
Waterbury, Conn. This process is said 
to make possible the obtaining of certain 
desirable finishes without the need 
nickel plating as an intermediate ste; 
which was formerly required. Copper-G\ 
also makes it practicable to plate pr 
finished steel and die-castings direct; 
with chromium (over bright copper) 
without any intermediate buffing opera 
tion. 

The Ronal process which uses the new 
product is an improved method for de 
positing a mirror-bright copper even at 
high current densities and at 100% ef 
ficiency with high throwing power. De. 
posits obtained from this bath are claimed 
to be comparable to bright nickel in 
brightness and are thus an ideal coating 
for zinc die-castings prior to nickel, brass 
or chromium plating. The deposit is 
ductile and bright’ for all thicknesses of 
plate and has excellent adhesion to the 
base metal. On steel, where it may be 
desired to flow the deposited copper to 
remove or hide scratches or polishing 
marks, the process provides an ideal coat 
ing. 

According to the company, the solution 
will deposit mirror bright deposits at 4 
current density range of 10 to 60 amp 
per sq ft with standard cathode rod 
agitation. Operating temperature range | 
broad, from 140 to 160 F. 

































Twin Column Punch Presses 
Eliminate Die Sets 


New twin column punch presses which 
can be used for all types of blanking 
forming, drawing and bending have beet 
announced by Wales-Strippit Corp., North 
Tonawanda, N. Y. 

Hole punching and notching equipment 
is said to be used very efficiently on these 
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to Final Check... 
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: f) ECLIPSE- PIONEER 

15 

of 

he @ When you order castings from the Eclipse-Pioneer Divi- 

be sion Foundries, you know they will be right. Your con- 

» fidence is justified at every step in their manufacture, from 

ng 


first design to final check, for each man is an expert in 
his field and each operation is backed by more than 
twenty years’ experience. But, this craftsmanship is only 
part of the picture. As a further guarantee of quality, the 
Eclipse-Pioneer Foundries use the most modern 
machines, techniques and testing devices obtainable . . 

the entire production line is conveyorized to assure 
rapid and economical service on all orders. Take advan- 


ALL Aluminum and Magnesium Alloys 
m including the recently developed 
a Cerium and Zirconium Magnesium Alloys 





PLEASE SEND ME THE ECLIPSE-PIONEER "BOOK OF 
FACTS’ ON MAGNESIUM, ALUMINUM AND BRONZE 


Sa RACES 





CASTINGS. MAT tage of these extras. If you plan to use aluminum and 
magnesium castings, make it a point to consult Eclipse- 
“NAME TITLE Pioneer. Meanwhile, send for Eclipse-Pioneer’s ‘“Book | 


of Facts’”’. 
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New Materials 
PEACE TIME and Equipmer 


DEFENSE TIME tC 


rugged, versatile presses, while a self-cp, 


tained shearing attachment is available , 
EY 4 RY T | M 7 optional equipment for precision shearigy 
Due to the similarity of design betwee, 


a: i the presses and a standard die set, the, 





new units, in many cases, eliminate {y 


es 1). necessity of die sets. Another advantay 


é of the presses is their accurate and practi 


Welded Mechanical Steel Tubing 


This self-contained shearing die attachmen 
is easier to set up in the twin colum 
presses than most conventional di 


cal design features. A cylindrical pair of 
ram guides, 4 in. in dia, precision ground 
highly polished and positioned vertically 
at exactly 90 deg reduce possible wearing 
to an absolute minimum. A rapid actior 
4-point clutch with a sliding clutch dog 
provides smooth rapid action for high. 
speed production. Herringbone bull gea 
and pinion gears provide quiet, smooth 
operation due to precision tooth spacing 
and the maximum number of teeth con- 
tinuously in mesh. Extra large bearing 
areas on crankshaft distribute pressures and 
loads which result in minimum wear and 
friction loss, and an exclusive dual purpose 
clutch counterbalance supplements the con- 
ventional friction-type brake which is in- 
stalled on the end of the shaft. 


Automatic Metallizing Equipment 


e Lowers Costs 
if Spec y Designed and built for specific produc 


7 ‘Eas ” tion applications by Metallisation, Li, 
“ak tanudanrd of Dudley, England, fully automatic 
nN metallizing equipment is now saree 

SS re \" J this country through Dix Engineering Co. 

iN —IT PAYS: Inc., 1415-17 Dix Rd., Lincoln Park, De 
troit, Mich. 

Illustrated is a section of one of several 
automatic units in daily use on varying 
applications. In this case, 2-in. dia scaffold 

pipe is being blasted and metallized with 
THE STANDARD TUBE CO. pure aluminum 0.004 in. thick at a 7 
of 1200 lineal ft per hr. More than 4 


1 


. : 0 . . 
Detroit 2, x, Michigan ft long, this machine is said to be 50 


' ffectively controlled that only two men 
. G We : Cc y y 
a coat a nw Fabricated Parts are needed for its efficient operation. Ex- 
eS te oe tremely low cost of operation results, 0 
this instance, in a total cost of less than 
ws 


> 10c per sq ft for both blasting and 
LZ, metallizing. 


STAINLESS STEEL TUBING | Now that metal spraying has beet 
%" O.D. to 3” O.D. developed to the stage of being fully 
.028 to .095 wall automatic for production purposes # 

economical costs, the field for metallizing 





028 te .260 wall 





STANDARDIZE with STANDARD’ — 11 Poy, 
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Planes... tanks... guns... shells 

,.. Shell cases or any one of a thousand and one 

other items that must be produced, as long as it can 

be pressed out of metal, there’s a W-S Press to do the 
job ... and more economically, too. 


"W-S Medium and Deep Draw Presses do things 

Wifaster. Rejects are virtually eliminated . . . present 

SSdies and materials can be used . . . one or more draws 

Memay be cut from a progressive operation, thereby 
saving man hours on the job... intermediate anneal- 
ing is often reduced or eliminated and total produc- 
tion time cut down. 


Designed for precision work and built for long service, 
hese W-S Hydraulic Presses offer further advan- 
ages in set-up, maintenance and tool life. Available 

in a large choice of pumping units and controls. It will 

pay you to investigate their flexibility. 


Other W-S Metal Working Presses include those for 
=F orming, Flanging, Trimming, 

= Forging, Coining, Hobbing, Ex- 

=truding, Briquetting, Bending 

and Straightening. 








5,000 Ton Rubber Pad Forming Press 


HYDRAULIC MACHINERY DIVISION 


ATSON- STULMMAN 02.0 


Factory and Main Office: 162 Aldene Rd., Roselle, New Jersey 
Branch Office: 228 No. La Salle St., Chicago, Illinois 


REPRESENTATIVES Pittsburgh 19, Pa.........Stanley Berg & Co. 


Portland, Ore.....Machinery & Tool Supply Co. 
Birmingham 3, Ala.....George M. Meriwether Rochester 12, N. Y Watson-Stillman Co. 


Dallas, Tex M & R Sales Co. San Francisco 7, Cal. . Schellenbach Mach. Tool Co. 
Denver 2, Colo.....Overgard Machine Tool Co. seattle, Wash.... Machinery & Tool Supply Co. 
Indianapolis 20, Ind. . W. K. Millholland Mach. Co. Spokane 8, Wash..Machinery & Tool Supply Co. 
Los Angeles 11, Cal H. M. Royal, Inc. St. Paul 4, Minn... .Anderson Machine Tool Co. 


Manufactured in Canada by—CANADIAN VICKERS, Ltd., Montreal 


/-S “COMPLETELINE” HYDRAULICS... THE SHORTEST DISTANCE FROM PRODUCTION TO PROFIT 





7] CHEMICALS 
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PROCESSES 








Alodine’ 


PROTECTS ALUMINUM 


Seen ANCHORS THE PAINT FINISH 





MEETS GOVERNMENT SPECIFICATIONS 
MIL-C-5541 
MIL-S-5002 16E4 (Ships) 
AN-F-20 
AN-C-170 (See MIL-C-5541) 


U.S. Navord O.S. 675 


U.S.A. 72-53 (See AN-F-20) 








AMERICAN (CHEM 


EFFECTIVE, ECONOMICAL 
EFFICIENT 


ALODIZING is an electro- 
less protective surface conversion process 
for bonding paint to aluminum and pro- 
tecting the metal. 


Tough, durable ALODIZED surfaces are 
obtained easily and rapidly by immersion, 
brushing, or spraying in a multi-stage 
power washer. 


ALODINE amorphous phosphate coatings 
provide extra paint permanence and extra 
durability for aluminum parts and products. 


BRUSH “‘ALODINE” PROTECTS ALUMINUM 
IN THE FIELD, SHOP, OR HANGAR 


Brush ALODINE is easily ap- 
plied in a simple brush-on or flow coat process to 
large assemblies and surfaces—airplanes, trucks, 
trailers, boats, housing, building siding, railway 
cars, bridges, etc.—that are too bulky or too remote 
to be conveniently treated in tanks or a multi-stage 
power spray washer. The cleaning and coating 
chemicals for Brush ALODIZING are shipped in 
bulk or in the convenient Brush ALODINE Chemical 
Kit No. 1. This Kit contains enough chemicals to 
treat about 1,000 square feet of surface and is an 
ideal package for use at airfields of commercial 
airlines or of the Armed Services anywhere. 


Pioneering Research and Development| Since 1914 


| 





ICAL PAINT COMPANY 


Menviecturers of Metallurgical, Agricultural ond Pharmacevtical Chemicals 
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Here, a 2-in. dia scaffold pipe is bein 

blasted and metallized with pure aluminup 

0.004 in. thick at a speed of 1200 lines 
ft per br. 


by manufacturers is now virtually 
limited. 

All ferrous and nonferrous metals p; 
duced in wire form can be applied 
metallizing to a wide variety of products 
including all metals, glass, wood, pape 
ceramics, carbon and many plastic bas 
materials. 





Improved Molding Compounds Of 
Added Strength and Resistanes 


What is claiined to be a radical in 
provement in molding compounds deve! 
oped to give added strength and chemical 
resistance over present compression ai 
transfer molding compounds has bet 
announced by Flexfirm Products, | 
Monte, Calif. 

Called Dryply Pre-Imp, because it § 
a polyester pre-impregnated glass fib 
compound, the new development present 
to molders a polyester resin with th 
uniformly distributed fiber content usabl 
in present molding techniques. 

The new material is claimed to com 
bine the exceptional chemical resistant 
of polyester resin with the high impat 
physical strength and heat resistance thi 
only glass fibers can impart. 

Packaged and ready for use in standalt 
compression and transfer molding tet 
niques and equipment, the new produt 
has a shelf life of six months or longé 
at normal room temperature. 






















Lacquer Heater Useful for Smal 
Batches 


Said to be ideal for the job paint shop’ 
automotive dealer paint departments, pa” 
salesmen and paint laboratories, and p# 
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an RRR 


Van Huffel : 
cold-formed metal tubing 


and shapes solve problems 





for the makers 


of e 


It may be a far cry from vegetables to Van Huffel, 

















T 


but farm equipment manufacturers will tell you 


they are both basic in the scheme of things. 


For instance, where deadweight must be cut 
from a tractor without sacrificing strength... 
where a farm implement must be easier to carry, 


move or lift without complicated fabrication. . 





a lot of production problems 


are being solved by the versatility 


of Van Huffel metal shapes and tubing. 


esent 


| VAN HUFFEL 


a TUBE CORPORATION * WARREN, OHIO — O = 

mal 

e4 SA 
“rvs 


ELDED, LOCK SEAM, OPEN SEAM, BUTTED TUBING, SHAPES AND MOULDINGS 


shops 


pais 


gel 














Stainless steel is our only business . . 


SEVEN 
SURE 
WAYS 
T0 


-T-R-E-T-C-H 


STAINLESS STEEL 


Tell your supplier the end use as well as priority rating. 
This saves time. 


Order only what stainless you need—to exact size. 
Choose an alternate analysis, where possible. 


Lay out a job for best use of material. Where possible order 
plate items cut to pattern. This keeps offcuts available 
for someone else—which may be you on your next 
requirement. 


Plan far enough ahead so your supplier can schedule your 
properly rated order—and make a delivery promise that 
can be met. 


Clean out your scrap pile—segregate stainless scrap as 
you accumulate it. Get it back to work. 


Recognize the fact that the control of nickel limits the num- 
ber of stainless plates that can be rolled—and that we at 
G. O. Carlson, Inc., like to say ‘yes’ just as you do, but 
we aren't able to as often as we like—even to some of our 
oldest and most cherished customers. 







_ and we know it. 


‘he CARLSON INC. 


Stainless Steels Exclusively 
200 Marshalton Road, Thorndale, Pa. 
PLATES e FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish ) 


District Sales Offices and Warehouse Distributors in Principal! Cities 



























New Materials 
and Equipment 





ticularly for touching-up equipment origin. 
ally finished by the hot-spray process, the 
new lacquer heater manufactured by Ther. 
malcup, Inc., Cleveland, features quar, 
size capacity and fits all standard cyp 
guns. 

A new type heating element gives eve, 
heat throughout the cup. Working tem. 
perature is reached in 8 to 14 min, de. 
pending on the thermostat setting. Accu. 
rate temperatufe settings are available t 
suit specific requirements. The cup is non. 
corrosive welded spun aluminum, 73/, by 
47, in., and weighs only 25 oz. 

Like the larger heaters, the new uni: 
provides all the desirable features of ho: 
spray finishing, including: improved qua 
ity of finish; fewer coats needed; lab 
Savings; savings in thinners; reduce 
rubbing and polishing; absence of blush 
ing troubles; and better protection ot 
surface. 





Low Cost Precision Stampings 


The Mohawk Manufacturing Co., Mid 
dletown, Conn., has announced the pr 
duction of small precision stampings hel< 
to closer tolerances and specifications than 
ever before possible. 

By a new company process, holes in the 
pieces can be tapped, reamed, countersunk, 
etc. during the stamping operation, thereby 










These small precision stampings have beer 
reported to be held fo closer folerances an? 
specifications than ever possible before. 






eliminating costly secondary operations 
Tapped holes, even off center holes 
be held to Class 3 Thread Fit. 

The prime advantage claimed for t« 
process is that because of the superiority 
of the stamped parts, rejection of finished 
assemblies due to faulty components ' 
virtually eliminated, with a resultant s4\ 
ing in cost and labor. 
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where stainless steel tubing | 





is required — 
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by 
TRY TRENTWELD | 
Stock lines in food, paper, and chemical plants; heat exchanger units 
* in processing industries; cooling coils in breweries, beverage industry, 
dairies and dairy equipment . . . throughout all industry, wherever there’s 
a stainless or high alloy tubing application, there you'll find TRENTWELD. 
And it’s to be expected! TRENTWELD is made in a tube mill by tube 
engineers who roll and weld stainless and high alloy tubing exclusively. 
hen too, TRENTWELD is available in a full range of sizes — 19” to 36” 
in diameter. This coupled with Trent’s convenient mid-continent location 
oo means prompt delivery of what you want... when you want it. If yours is 
— a stainless or high alloy tubing requirement: Call on us. TRENT TUBE 
Company, Subsidiary of Crucible Steel Company of America. General 
offices and plant: East Troy, Wisconsin; Sales offices in principal cities. 
the 
-— | TRENTWEL 
ed j 
1S 
ay 


STAINLESS STEEL TUBING 


DS He NOVEMBER, 1951 135 








with our Quote on 


SAVINGS and DELIVERY 


A le 
ae 319 Usa, 


7 Dp Vrs Suey 2s0™ 


Sound like exaggeration? Not 
when you know that the elec- 
tronic tube industry looks to 

The Bead Chain Mfg. Co. for its 
millions of radio tube pins. Or, that 
builders of electrical apparatus turn to us 
for the contact pins, terminals, jacks and 
sleeves required intremendous quantities. 

For pin-like parts, and variations of 
bushings needed for mechanical pur- 
poses, as well, we are the money-saving 
supplier to scores of famous makers of 
products like toys, business machines, 
appliances, ventilators. 





You save... if we can make it! We can 
almost say with certainty that if we can 
make that part (up to \4" dia. and to 
114" length) you use in large quantities, 
we can show you a big saving. And, as- 
sure on-time deliveries to meet your 
defense work schedules! We have some- 
thing unique back of that claim... 


Low Cost Way to Get Parts 
for Many Mechanical Uses 


Shaft bearings——Foot or rest pins 
—Spacers between parts—Shoul- 
der pins for permanent attachments. 


STOP PIN 
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FRICTION FASTENER § Joodaxd) 
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Nobody has What We Have! To be able to 
produce our famous Bead Chain to sell 
for pennies per yard, we had to develop 
our own equipment and method .. . our 
Multi-Swage Method. 


Instead of turning and drilling parts 
from solid rod, or stamping and forming 
them, our Multi-Swage Method auto- 
matically swages them from flat stock 
into precision tubular forms, with tight 
seams. By increasing the production 
rate many times and eliminating scrap, 
this saves a large part of the cost by other 
methods. 


What We Can Make. Parts may be 
beaded, grooved, shouldered, and of 
most any metal. Generally, should not 
exceed 4” dia. or 114" length. Catalog 
shows many Standard Items available in 
small quantity. Special Designs must usual- 
ly be ordered in lots of a half-million or 
more, unless they are frequently re- 
ordered. 


Get Cost Comparison. Send blueprint or 
sample and quantity requirements. We 
will return an eye-opener on economy, 


Let BEAD CHAIN make it by 


MULTI-SWAGE 
_ METHOD 





I want this 


Catalog — Data Folder 
Zt sow The Bead Chain Mfg. Co. 
a Se SPRING ANCHOR 15 Mountain Grove St., Bridgeport, Conn. 
I a seucndbidaabinceiesaaendgiesaeae 
PIVOT PIN 0 EE ae a LN 
soins: ti snichciindia lists tec pinbsntenemanqungsecsenaiaiaan 
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Discussion of the Article 
“White-to-Grey Tin Formation 
in Refrigeration Equipment’ 


The transformation of white-to-gre) 
tin at low temperatures has evoked 
considerable interest during the past 
few years because of the requiremeni 
of materials for applications in Areti 
areas and in the stratosphere. The 
article by Mr. Kalish in MATERIALS 
& METHODS, Aug. 1951, p. 136, te. 
sulted in an exchange of letters whic 
we are publishing as additional clari 
fication of this subject. 


August 31, 195] 


To the Editor: 


We have read with interest M 
Kalish’s article, ““White-to-Grey Tin 
Formation in Refrigeration Equip 
ment,’ which appeared in the August 
issue of MATERIALS & METHODS. 
What troubles us particularly is his 
statement to the effect that the use 
of electrotin should perhaps be 
avoided in refrigerator evaporator 
applications. 

It happens that we have had a re 
quest for help from a large refriger 
ator company which has been faced 
with exactly this phenomenon. The; 
have been able to trace the lot which 
failed through transformation to 4 
shipment of “Vulcan’”’ electro refined 
tin. As nearly as they can tell, the 
have not been troubled with white-to- 
grey tin transformation when ordi 
nary fire refined anodes have been 
used. They have tried plating a trace 
of antimony along with tin, and this 
has stopped transformation. 

We have been asked to find eas} 
methods of plating traces of bismuth 
in the alkaline electrotinning process 
It is our understanding that the tin 
fluoborate baths can easily be mad 
to plate a trace of bismuth along with 
tin. This will stop transformation 

Dr. Higgs, of our English labora 
tory, that he himself 
as a carrier for grey tin nuclei. |! 
no other way can he account for some 
of the transformations he has studied 
Since Mr. Kalish had been working 
on transformation studies, it is ¢ 
tirely possible, as he suggests, thal 
he had something to do with th 
transformations he reports. We att 


believes 


(Continued on page 138) 
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YOUR BEST 
METAL CHOICE IS 


HUSSEY 


COPPER 


AND 


BRASS 


Electrical conductivity . . . cor- 
rosion resistance . . . thermal 
conductivity . . . lifetime beauty 
— if your electrical products re- 
quire one or more of these char- 
acteristics . . . your best metal 
choice is Hussey Copper or 
Brass. In your product, Hussey 
Copper assures versatile phys- 
ical properties plus extreme ease 
and speed in forming and fabri- 
cation. Seven complete ware- 
houses place Hussey Copper 
and Brass within easy range of 
your production. 


Hussey Warehouses carry stocks of Copper and Brass Products 


Our 103d year 
1848-1951 


f 


V Sheet Vv Strip 
¥ Coils 


Vv Fabricated Prod- = A 
ucts (Rods * Wire 
* Tubing + Nails) thee 


COPPER 


HUSSEY 


BRASS 
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Sand Process Control a 
at UNITCAST # 





writing to him to find out more aboy 
this particular instance. 

We call this work to your attention, 
even though it is not complete, be. 
cause we are afraid that an article 
such as this might stampede many. 
facturers away from tin. As soon 4; 
we have something more positive to 
report, we shall get in touch with you 


R. J. Nekervis, Supervisor, 
Metallurgical Developments, 
Tin Research Institute, Inc. 
Columbus, Ohio 









September 14. 19 


| Reply by Mr. Kalish: 

| Replying to Mr. Nekervis’ remark 
I am gratified to hear that thi  prol 
lem of grey tin formation is at lea 
being given some attention by manu 


UNITCAST’S SAND MILLS facturers of refrigeration equipment 


are capable of producing the large In fact, that was the purpose of m) 
volume of controlled sands article. I was rather amazed to Sse 
necessary to assure the production this in a household refrigerator whe) 


of top quality Unitcastings. it can be avoided. Obviously many 
manufacturers are not aware of the 


potentialities of this transformation— 
it takes a long time to appear in 






The new moisture tester pictured in use has an infra- 





red drying lamp. The unit is a completely enclosed 
torsion balance, with dial calibrated directly in per- 
centage of contained moisture. 


Striking evidence of the adequacy of Unitcast’s pro- 
duction equipment backed by continual laboratory 
control. Sands are milled with exacting care and thor- 
oughly tested in Unitcast’s completely equipped sand 
and testing laboratory to guarantee the production of 
highest quality Unitcastings. 

A graphic example of the coordination existing be- 
tween production and laboratory control departments 
at Unitcast. 


UNITCAST 


{"* : Sy ‘dl : 
LOR YU SEE TH) 
f 


QUALITY STEEL CASTINGS 











most Cases. : | 

As Mr. Nekervis points oul, ne 
addition of any of several trace ele- 
ments can retard the transformation 
bismuth being perhaps the best. But 
does it stop the transformation com 
pletely? It is unlikely that refrigera- 
tion equipment would be in service 
for a hundred years or so, and the 
manufacturer doesn’t have to wort) 
about the transformation if it is 
sufficiently retarded. The thing tha! 
is needed, however, is more de finit 
knowledge about this transformation 
What do the tin-bismuth, tin-antt- 
mony, tin-lead, etc. phase diagram: 
look like below room temperature 
We have conjecture, but no definite 
information. Of the published work 
available, that of Cohen and van 
Lieshout is even today the only de| 
nite information we have. It 1 
outstanding contribution, but 
1s needed 

This tin transformation 15 UNG Me 
tionably a diffu ult one to study b 





é 





Give us a chance to offer a “‘cast 7 Mm oe # > . ne trans 
steel” answer for your parts problem. Our sug- cause it is SO slow. Reduce the he ‘ 


gestions while your product is in the design stage formation tem perature with some ad 
will pay continuous dividends. Write or call to- fas , : k pit 
ditional element and it will take eve 


day. Unitcast Corporation, Steel Casting Division, 
Toledo 9, Ohio. In Canada: Canadian-Unitcast longer But how long? What do we 
really know about the carrying 0 





Steel, Ltd., Sherbrooke, Quebec. 
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(Continued on page 140) 
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wets 45% Savings 





Hamilton “takes the water” out of cost 
of assembling clothes dryer drums by 
adapting crating SPEED NUT fo new use 


When Hamilton engineers saw the heavy duty 
SPEED NUT designed for attaching products to 
crates, they got a real cost-cutting idea. Here was 
the perfect way to simplify the tie-rod assembly 
on their dryer drums. They could see that trad- 
ing one fastener for three could lead to lower 
material costs, less inventory and parts han- 
dling, and greatly reduced assembly costs. 


All this is confirmed by the Hamilton Standard 
Department Cost Reduction Report No. 11. The 





SAYS HAMILTON MANUFACTURING COMPANY, 
TWO RIVERS, WISCONSIN 


SPEED NUT method provided a 45% assembly 
savings — or nearly $1,500 total annual savings 
on this application! 


Recognizing that there are over 5,000 shapes 
and sizes of SPEED NUTS, you can see why 
Tinnerman engineers believe they can find a 
part to do your job. If the part doesn’t exist... 
they will create one to meet your needs. 


A Tinnerman Fastening Analysis costs nothing, 
yet can show you how to save plenty. Ask about 
this service and get your copy of Savings Stories. 
Volume II. TINNERMAN PRODUCTS, INC., Dept. 12, 
Box 6688, Cleveland, Ohio. In Canada: Dominion 
Fasteners, Ltd., Hamilton. In Great Britain: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 
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on Gray VoicEraser 


If you use the famous Gray Audograph you know the 
used discs can be returned to the distributor to be processed 
for re-use. The machine which does this job is the Gray 
VoicEraser which, by scientifically applying heat to the 
Vinylite disc, causes it to return to its original smooth finish. 

Three Fullergript brush rolls are used in the VoicEraser. 
Two are used for scrubbing the discs as they are run through 
a detergent bath. Fullergript was selected because of its 
dense mass of brush material and because the metal holder 


would not warp. 


The third Fullergript brush holds the disc from under- 
neath as it passes beneath a heated roller. Neither metal nor 
rubber rolls could perform this job. Metal would heat up and 
damage the under side of the disc; rubber would develop 
soft spots and the pressure would be uneven. Fullergript 
bristle ends provide equalized pressure. In addition, the 
Fullergript brush cleans the heated roll between the passage 
of discs. 

Fullergript power brushes are solving unusual problems 
in a variety of industries. There’s no end to the mechanical 


possibilities that Fullergript makes available to you. For 


more information, write to... 





THE FULLER BRUSH COMPANY 
INDUSTRIAL DIV., 3636 MAIN ST., HARTFORD 2, CONN. 


Gray Mfg. Co. Employs 
FULLERGRIPT BRUSHES 
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grey tin nuclei and how much these 
nuclei “seeds” are needed to Start the 
transformation? It was our obseryg. 
tion at the University of Pennsylvanig 
that once we had made our first pre 
tin, subsequent transformations re 
curred throughout the laboratory with 
much greater rapidity. There is yn. 
questionably some validity for the 
wdea that these nuclei float around 
through the air and are carried from 
place to place by people and perhap: 
even in letters and on other object; 
This is a fascinating facet to th, 
‘ubject. 


Herbert S. Kalish, 
Sylvania Electric Products, Inc. 
Bayside. * gl I, 








September 12, 195] 
To the Editor: 


On page 136 of the August issuc 
the Sylvania people seem to be having 
trouble with tin in refrigeration 
equipment. It may be of help to them 
to know that the trouble is not due 
to the tin but to electroplating th 
tin in place. 

In my article in METALS ANI 
ALLOYS in Mar. 1945 on page 70 
I wrote, “Another factor in soft 
soldering operations is that electr 
deposited coatings are a questionable 
aid in soft soldering operations. For 
example, electrodeposited tin coatings 
are difficult to solder and the bond 
between the tin and copper is poor 
On the other hand, hot tin dipped 
coatings are easy to solder to and th 
bond between the tin and copper 1s 
excellent.” 

We have had tin disintegration 
take place at normal temperatures 
when electroplated on the metal bu 
not when hot tin dipped. That the 
low temperatures (at refrigeratio! 
temperatures) are not the cause maj 
be seen in their own article, whic! 
says ‘soldered joints are used fri 
on many pieces of low tempera 
equipment without fear of failu: 

I wrote you once in reply to youl 
questions that aside from notch britt!« 
ness, at the refrigeration temperatures 
nothing was to be feared in soldere« 
joints. This confirms their experienc 
with soldered joints quoted abov 
The bond between electroplated t10 
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LET YOUR CONTROL LIVE A FULL LIFE 


interchange components to keep. it 
abreast of production changes 


Why buy a resistance welding control today and 
“put it out to pasture” tomorrow because of 
obsolescence due to production changes? 

Westinghouse Welding Controls keep pace 
with such changes. When a new welding tech- 
nique is required, synchronous or nonsynchro- 
nous, seam or spot—interchange components to 
meet the need. 

A Westinghouse Welding Control consists of 
a packaged combination of units to handle the 
initial technique. Each unit is self-contained and 
pre-wired at the factory. A polarized plug ties 
each unit into the basic circuit. Thus, it is a 
simple matter to replace these components or 
add new ones. 

A complete line of component units meets most 
every welding technique you will use. Spot weld- 
ing, seam welding, synchronous, nonsynchro- 
nous, slope control, heat control, weld treatment 
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... there’s a component to handle a wide range 
of each function. 

Your Westinghouse representative will show 
you in detail how you can increase the life-span 
of your resistance welding control. Ask him 
for a copy of Booklet B-4309 or write direct 
to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. —_J-27007 


RESISTANCE WELDING 
CONTROL 
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Check the job to be done and you will find a Firecrete* 
product that will do it well. For special refractory shapes 
or linings it’s simply mix and cast. The new shape or lin- 
ing air-hardens and is ready for service within 24 hours. 
Other advantages include—no drying shrinkage, negligi- 
ble firing shrinkage, high resistance to spalling. 

For use 


wr SOO0F— 3X FIRECRETE 


This new member of the Firecrete family effectively with- 
stands soaking temperatures up to a full 3000F. Provides 
savings through longer life and reduced shutdowns. 


2800F — H-T FIRECRETE 


A high heat-duty refractory composed of an exceptionally 
heat-resistant base. Specially developed for service between 
2400F and 2800F. 


2400F — STANDARD FIRECRETE 


The most generally applicable type of Firecrete. Finely ground, 
> we & . . e . > . . ne & 

permitting casting of shapes or linings as thin as 114". 

For use 


cero 2400F — L-W FIRECRETE 


A lightweight insulating refractory concrete with unusually 
low thermal conductivity, low heat storage capacity and high 
resistance to spalling. 


For use 
up to 


For use 
up to 


The above Firecrete materials can be used in combina- 
tion where varying temperature and service conditions are 
encountered. 

For patching and gunning, use 3X BLAZECRETE. For 
temperatures to 3000F. It has exceptional adherence quali- 
ties, can be flipped into place with a trowel without ram- 
ming or tamping. 

For further information, write to Johns-Manville, 
Box 290, New York 16, N. Y. 


PR Ul a 


*Reg. U.S. Pat. Off. 


AQolalateriutelab alice 


FIRECRETE 


‘‘The Standard in Castables’“’ 
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metal objects is poor, as stated jp 
my article in 1945, and the disintegra. 
tion of tin at low temperatures and 
the disintegration of electrodeposited 
tin are entirely separate subjects. 


A. Z. Mample, Asst. to Lines Engr. 
Western Union Telegraph Co., 
New York, N. Y. 


September 24, 1951 


Reply by Mr. Kalish: 


Mr. Mam ple has several misconcep. 
tions about this particular application 
of tin. I shall attempt a clarification 
of these ideas. 

In the first place, Sylvania Electri 
Products, Inc. has nothing to d 
with this particular problem. The) 
do not manufacture refrigeration 
equipment, and their use of refrigera- 
tors seems limited to those in th 
company cafeterias. The refrigerator 
| had reference to was one made by 
one of the foremost refrigerator man- 
utacturers, which refrigerator was in 
my apartment. 

As for this particular refrigerator 
and others produced at the same time 
there seems to be some question 1 
Mr. Mam ple’s mind as to whether thi 
was really the white-to-grey tin trans- 
formation. My examination of the 
refrigerator revealed the following: 


1. The disintegration of the 
plating was due to an obvt- 
ous expansion of the plating 
and, necessarily, the form- 
ing of a powder. Such a 
phenomenon indicates a 
lattice expansion. 

The powder, after being 
allowed to come to room 
temperature, took on a 
metallic appearance. 
Spectrographic analysis of 
the powder revealed that it 
was tin of high purity con 
taining absolutely no bis- 
muth, less than 0.01% lead 
and less than 0.01% antt- 
mony 


These observations show that t 
tin had unquestionably transformed 
to the low temperature grey, a form 
The high purity of tin indicates that 
it had been electroplated on, or if hot 
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Locomotive 








In the locomotive building industry Murex 
electrodes are normally used for 
production welding by 13 out of 15 
foremost* producers. 


Murex electrodes are preferred in locomotive 
building, first, because they make possible 
high speed welding essential to maximum 
production — second, because they can be 
depended on for consistent, day-in-day-out 
results in meeting exacting specifications for 
weld soundness and physical properties. 


*Those with AAAA financial ratings. 


WELD WITH... 


METAL & THERMIT CORPORATION 


100 EAST 42nd ST., NEW YORK 17, N. Y. 



















this new WELDING DESIGN MANUAL 






FOR THE 
ASKING 


To assist you in your re-tooling 
problems...or to help you an- 
alyze your present welding 
methods so that you may enjoy 
maximum speed, efficiency, and 
economy in many of YOUR pro- 
duction problems... 





WELDING ALLOYS 


Over 40 pages of helpful data covering basic and 
advanced welding techniques and designs used in fab- 
ricating and assembly. Profusely illustrated with scores 
of application drawings; weld diagrams; tables contain- 
ing latest information on melting temperatures, tensile 
strengths, corrosion factors;charts; alloy recommenda- 
tions; etc. Convenient digest size. 


This just-off-the-press book is “must” reading for anyone 
engaged in defense production and design, and will 
certainly be time profitably spent for any production man. 


...The unbelievable savings in metal-joining which can now be yours 
through the use of “Low Temperature Welding Alloys”® discovered a 
few years ago and now used in over 78,000 industrial plants throughout 
America for more efficient metal-working production as well as for 
salvaging irreplaceable tool and machine parts. 


Over 100 different, new, EUTECTIC Low Temperature WELDING ALLOYS® and 
EUTECTOR® Fluxes are job-engineered for use on ALL metals — cast iron, alloy steels, 
aluminum, copper and nickel alloys, die castings, overlays, etc., and may be applied with 
ALL heating methods — torch, arc, furnace, induction heating, etc. 


SEND FOR YOUR COPY TODAY! 


EUTECTIC WELDING ALLOYS CORPORATION 
Flushing, New York, N.Y. 


| 
EUTECTIC WELDING ALLOYS CORPORATION 


M&M-11(€635) 172nd St. & Northern Blvd., Flushing — New York, N. Y. 





172nd Street at Northern Boulevard « 





This new manual of yours sounds like a very helpful book. Send me a FREE copy i 
with the understanding that there will be no cost or obligation now or later. 























‘ Signed me ‘ 
Firm 

ig Address Zone 4 
City State 
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dipped (this possibly exists), th 
tin was probably electrolytic tin, 
accounting for its high purity. 

The base metal of the cold chambe, 
was steel. I do not venture to discuss 
the relative merits of electroplatin, 
or hot dip tinning either a Steel o7 
copper base. Soldering, per se, has 
nothing to do with this problem 
Solders are used in low temperatur: 
applications. This is well known. No 
reports of solder failures due to th 
B to a transformation have com 
to my attention and I doubt that such 
transformation would occur in this 
millenium. The expansion of th 
lattice necessary for the transforma: 
tion to occur would be hindered by 
the lead rich phase present veil Ii 
addition to the effects the lead in 
solid solution might have upon lower- 
ing the transformation temperature 
Even so, the 
occur in 


transformation could 
time because the tin-ricl 
phase is the continuous one even in 
solders quite rich in lead. This 
means that there would be no bands 
of ductile material around the tin 
phase to prevent the expansion to 
occur. Pressure, of course, very much 
reduces the white-to-grey tin trans- 
formation tem perature. 

As for the question OF low ten 
perature embrittlement of solders, ul 
is well to refer to the arth le The 
Low Tem pe rature Properties of [1 
ind Tin-Lead Alloys’ by Kalish and 
Dunkerley!. Here it is shown that 
the embrittlement temperature o} 
50% lead solder is —140C, so thal 
applications above this temperatur 
would be safe enough. If one needs 
to use solder below this te m perature, 
it seems advisable fo increase the lead 
content to 70% or more. 

| would be interested in knowi 
more about the tin disintegratioi 
Mr. Mam ple observed on electro plat d 
objects at “normal” temperature 
The B to a tin transformation ha 
been accurately determined by Cobh: 
and van Lieshout® at 13.2C. This 
not very cold. On the other hand 
if these disintegrations are a m¢ 
flaking off of the plate due to ap 
bond, it is very easy to distingn 
from the white-to-grey tin transform 
tion which was observed in ti 
re frige rator. 


Kali 


' H. S. Kalish and F. J, Dunkerley, “The L 
Temperature Properties of Tin and Tin-Lead 
Alloys”, Trans. AIME, 1949, Vol. 180, p. 65: 
*E. Cohen and A. K. W. A. van Lieshout, 
Ztsch, Phsikal Chem., 1935, Vol. 173, p. ° 
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here’s a simple device 







to locate 
almost any kind 
of leak 

















Alse 









NEW DPi 
LEAK DETECTOR 


es ~=MODEL LD-O1 


All you do is seal the sensitive elemeni into the system being tested 
and bring the interior to a pressure of 10 mm Hg or less. Then you 
direct a small jet of harmless Freon Gas at suspected spots and watch 
the meter. It’s as simple as that, and sensitivity is high enough even 
where one-millionth of atmospheric pressure is to be maintained. 





It works like this: The sensitive element contains a heated platinum 
anode and a cold cathode with relatively low voltage between them. 
The tendency of hot platinum to emit positive ions is enormously 
stimulated by infinitesimal traces of halogens or their compounds. 
The circuit to accomplish all this uses only three standard radio tubes 
and operates from your 115-v a-c lighting circuit. 

For full information write Distillation Products Industries, Vacuum 
Equipment Department, 727 Ridge Road West, Rochester 3, N. Y. 
(Division of Eastman Kodak Company). 


high vacuum research 
and engineering 


- +. high vacuum equipment... distilled monoglycerides . . . more than 3400 Eastman Organic Chemicals for science and industry 
















NEY *90 ALLOY 


“JUST RIGHT” HARDNESS... SURFACE FINISHED FOR 
SLIP RINGS AND COMMUTATOR BARS 


NEY #90 Alloy, overcomes many of the disadvantages of coin silver when used 
in slip ring and commutator bar applications. Actually a modification of coin 
silver, NEY #90 is subjected to a carefully controlled processing that produces a 
uniform hardness of 120-130 Brinell which has been found best for slip ring type 
applications. Since performance is also markedly influenced by surface condition, 
especially when brush pressure must be low, NEY #90 Alloy rings are given 
a specially developed finish that greatly reduces wear and electrical noise. NEY 
#90 Alloy is available in seamless tubing in all sizes up to 4” O. D., also in the 
form of plate, rod, wire and fabricated parts. 


Write for your copy of new Ney Data Book, ““ NEY PRECIOUS METALS 
FOR NON-CORROSIVE WEAR-RESISTANT PARTS.” (Bulletin R-12) 





THE J. M. NEY COMPANY, 105 Elm Street, Hartford 1, Connecticut 
SPECIALISTS IN PRECIOUS METAL METALLURGY SINCE 1812. 
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specify Hassall 


DOUBLE HEADING 


to meet your assembly's requirements 


Your screw machine fasteners moy be redesigned 


for production through our double heading meth- 
od, with substontial savings. Illustration shows 


double headed part used as a belt buckle roller. 


Inquiries promptly handied...ASK FOR FREE CAT- 
‘ 3 ALOG ... 3-color Decimal Equivalent Wall Chart. 


JOHN HASSALL, INC. 


162 Clay Street, Brooklyn 22, N. Y. 


fete 


ESTABLISHED 1850 
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deformation potentials of Bardeen 
and Shockley. The scattering is pres. 
ent in addition to the normal thermal! 
scattering and is regarded as a per- 
turbation in the Boltzmann equation, 
This perturbation is used to find the 
incremental resistance per dislocation. 
From this calculated increment in the 
resistance and the known increase of 
resistivity of heavily cold-worked cop. 

r, the number of dislocations in the 
cold-worked copper is found to be 
5 x 10"! square centimeter, in agree- 
ment with the number estimated on 
the basis of stored energy measure- 
ments. 

W. F. Brown, Jr. and George 
Sachs of the Lewis Flight Propulsion 
Laboratory discuss notch sensitivity 
in stress-rupture tests in Technical 
Note 2433. A critical review of the 
English and German literature on 
notch rupture testing was made to 
establish the influence of notching on 
various heat treated steels and several 
nonferrous alloys when subjected to 
long-time loading at elevated tem- 
peratures. A correlation between rup- 
ture ductility and notch sensitivity 
is established for low-alloy steels. 
Notch rupture data are compared 
with data obtained at room tempera- 
ture to reveal the general effects of 
notch geometry. Notch embrittlement 
observed for low-alloy steels in rup- 
ture tests is discussed with regard to 
a precipitation reaction, and is cor 
related with the composition and 
heat treatment. 


Malleable Iron Industry Celebrates 
125th Birthday 


The 125th anniversary of the ma! 
leable iron industry in the United 
States was observed by the Malleable 
Founders’ Society in its September 
meeting in Cleveland. The first 
American malleable was made on 
July 4, 1826 by Seth Boydan, an 
American inventor in Newark, N. ] 
Malleable castings are made toda) 
by 100 companies in 113 foundries 
in 19 states and Canada. Nearly 
40,000 workers produce more than 
one million lb of castings every year. 

Besides its tribute to the growth 
of the industry, the meeting discussed 
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Super-Alloy Hoods 


Os 


andle . ; 


Rugged hoods of Muttimer alloy carry off 
exhaust gases from the turbo-cyclone engines on 
this latest versionof the Navy's famous “Neptune.” 
Each hood withstands the severe heat and stress 
from the exhaust of six of the 18 cylinders in the 
engines. The exhaust is compressed into a single 
stream, fed through a turbine, then passes off 
through the hoods. 

One of the reasons why MuLttimMet alloy was 
selected for this grueling service was because it had 


proved so successful in gas turbines. The alloy 


HAYNES 


TRADE-MARK SAL i, 





Haynes” and “Multimet” are trade-marks of Union Carbide and Carbon Corporation. 
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xhaust Gases 


Hoods on the new turbo-cyclone engines 
(left) are fabricated from Muttimet alloy 
sheet by drophammer forming, spot-weld- 
ing, fusion welding. and machining. 


stands up under high stress at temperatures at 
which other metals buckle and crack. 
Besides its many aircraft applications. MULTIMET 
alloy is also being used in heat-treating and cyanid- 
ing equipment and other key spots where heat and 
oxidation cause frequent failures of most metals. 
It is available im all standard cast and wrought 
forms and can be readily fabricated by most common 
methods. For complete information on properties 
and fabricating techniques, write for the booklet. 


“Haynes Alloys for High-Temperature Service.” 


Haynes Stellite Company 


A Division of 
Union Carbide and Carbon Corporation 
UCC) 
General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York—San Francisco—Tulisa 























good for the 
life of the 


assembly 


After years of hard use, when access 
plates and doors are twisted and bent, 
SOUTHCO Fasteners perform with 


ease and efficiency. The “floating” 
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Simplify stock requirements: 
no fime lost hunting 
the correct size 


LLL 













LLL 





LLL LLL 


X 


Never foo tight, 
never foo loose 


screw assembly permits flexibility in 


alignment. The rugged, especially heat- 


treated components act like new after 


hard, continuous use. 


With SOUTHCO Fasteners your ini- 
tial cost is your final cost. Replace- 


ments, for reasons short of excessive 


abuse, are eliminated. 


You have a choice of three head 


styles: slotted, wing or knurled. Each 


size has a wide grip range. 


For complete information write to 
SOUTHCO Div., South Chester Corpo- 


ration, 1404 Finance Bldg., Philadel- 


phia 2, Pa. 
Specify - 


- SOUTHCO 
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Floating’ construc- 
lion overcomes mis- 
alignment 
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No special skill or 
tools required 
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the worker's safety and compensatiog 
government restrictions, and th 
technical aspects of shell molding 
processes. 

Mr. Bernard N. Ames of the New 
York Naval Shipyard gave a compre. 
hensive report on the shell molding 
process. The development of thermo. 
setting resin sand binders was traced 
from the government reports on the 
development work done in Germany 
at the Hamburg plant of the Croning 
Co. Mr. Ames noted that substantia! 
production economies have already 
been realized by the application ot 
shell molding to valve parts, gears 
and automotive castings and that am 
munition components are now being 
shell molded. It was emphasized 
however, that shell molding has its 
limitations. 

In general, Mr. Ames concentrated 
on the production problems. He out 
lined the effect of sand particle size 
on the smoothness of the casting and 
gave a résumé of production tech. 
niques, covering investment mixing, 
pattern equipment, gating and head: 
ing, closing molds, backing up, core 
blowing, mechanization and_ plant 
safety. In dimensional tolerances 
shell molding was placed betwee: 
sand casting and the lost wax process 
It was noted, however, that larger 
pieces are shell molded than are made 
by the lost wax technique, and that 
tolerances would probably be simila 
on pieces of equal size made by both 
methods. In malleable iron, toler- 
ances of +0.003 in. can be held in 
shell molding on fairly large pieces. 
The dimensional stability of the 
molds and their resistance to moisture 
and deterioration make their storage 
and shipment between plants practt- 
cal, too, according to Mr. Ames, s0 
that their use reduces duplication of 
master pattern equipment. 

The physical properties of alum 
num alloys, bronzes, malleable iron 
and ductile iron cast in shell molds 
are equal. or superior to the propet- 
ties obtained in green sand practice 
according to the author. He took 
exception, however, to statements 
that steel shot backing acts as a chill 
ing agent to improve soundness anc 
permit better control of solidification 
trends. 

Mr. Ames also gave his views 0! 
the economies of shell molding: 
“From an overall cost point of view. 
every job is obviously not suited fo! 


MATERIALS & METHODS 





On 
ng. 
CW, 

for 


DS 





| IRONS, STEELS ana 


’ 








Efficiency of 


MINSTER 
PRESSES 


Improved by 
use of 


NICKEL ALLOYED 





BRONZES 


HIS OPEN BACK inclinable press cuts handling costs. 

Not only can it deliver 60-ton pressure at the bottom 
of the stroke, but it permits a wide range of feed direc- 
tion, parts ejection and scrap handling. 

Moreover ... to improve its performance and service 
life... the builder, The Minster Machine Company of 
Minster, Ohio, utilizes high strength nickel cast iron 
frames, nickel bronze bearings and forged nickel steel 
clutch parts. 

Main frame and all component castings are produced 
in Minster’s own foundry, from high tensile nickel alloy 

on containing 0.90 to 1.75°C nickel, depending upon 
use, 

Ellwood City Forge Company of Ellwood City, Pa., 


forged all clutch throwout and striking parts from heat 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Nickel alloyed castings and forgings are used for vital components in 


the Minster line of mechanical power presses ... which range from 


12 tons to 1500 tons capacity. 


treated Type 2350 (312% nickel) steel. This high carbon 
nickel steel provides stamina to withstand the high stress 
which occurs when the crankshaft accelerates from “idle” 
to “full speed” within a fraction of a second. 

All bushing for crankshaft bearings, and for lower 
connection bearings are of 112% nickel bronze... cast 
by Ryder Brass Foundry of Bucyrus, Ohio. 

At the present time, the bulk of the nickel produced is 
being diverted to defense. Through application to the 
appropriate authorities, nickel is obtainable for the pro- 
duction of engineering alloys for many end uses in de- 


fense and defense supporting industries. 








67 WALL STREET 
NEW YORK 5, N.Y 


149 














| 


SMALLER | 
BILLET | 


“SAVES 
TEN TONS 


OF STEEL A DAY!” 


CLEANER 
FORGING 





BETTER 
PRODUCT 


Improved forging methods, using scale-free Ajax-Northrup induction heat, have 
reduced billet weights for these axle spindle forgings from 7'/2 to 5's pounds. 


RESULT: Steel savings adding up to ten tons of SAE 5132 bar stock a day! Enough 
"4 for almost 4000 extra forgings! 


Elimination of scale and increased die life mean 
closer forging tolerances—fewer rejects. 
Ajax-Northrup's 35 years of induction heating and 
melting experience can help save steel in your plant. 
Write today for free bulletin. 


AJAX ELECTROTHERMIC CORPORATION 
AJAX PARK - TRENTON 5S, NEW JERSEY 











Associate Companies 


AJAX ELECTRO METALLURGICAL CORP. ° 
AJAX ENGINEERING CORP. ° 


AJAX ELECTRIC CORP. 
AJAX ELECTRIC FURNACE CORP. 








Compressed gas cylinders of tanks are 
Gas Cylinders continueusly normalized and sannesied— 
scale-free 
furnaces 


Shell Forgings 70°35. 6s ee 


tomaticaily and continvously, in mide and ovt—in this and other EF gas fired 


nstallations. 


Typical @ Furnace 
installations 
for 


these and other EF gas fired 








We have the drawings 
and have already built these 
and many other defense production furnaces. 
Years of experience and complete manufacturing facilities 
enable us to give dependable service on furnaces for treating jet or 
propeller type engine parts; tank, automotive or aircraft parts; armor plate; 
metal powder products, ammunition components and other defense products. 


THE ELECTRIC FURNACE CO. . SALEM, OHIO 


GAS, OIL OR ELECTRIC FURNACES, FOR ANY PRODUCT, PROCESS OR PRODUCTION 


Ask for 
Bulletin 
461-DP 















Propeller blades are uniformly heated A battery of OF gas fired radiant tube con- 
Aircraft Parts and quenched in this EF continuous fur- Shell Cases tinvous special af phere, clean ling 
nace. Types available for other propeller and jet type engine and stress relieving furnaces. Other types available for steel 

end aircraft parts. or brass 
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the shell molding process. For ong 
thing, as long as metal patterns ay 
still a requirement, tooling costs ar 
high and several patterns and cor 
boxes are required. Hence, the ne. 
essary volume is a basic requirement, 
Second, the design of the casting 
must lend itself to a suitable parting 
and gating and heading arrangement 
And third, and possibly most im. 
portant, is how much will be saved 
in the cleaning room and machine 
shop. No general rule for cost com 
parison with sand castings can be 
derived. Each casting must be ex. 
amined on its own merits. The great. 
est economies to be gained obviousl; 
will be in the cleaning room and in 
the machine shop.” 


Golden Anniversary Book 
Summarizes 50 Years 
of U. S$. Steel 


United States Steel Corp. is begin 
ning to distribute its Golden Anni- 
versary Book, Steel Serves the Nation. 
The 228-page volume summarizes the 
accomplishments and __ services of 
United States Steel since its forma- 
tion in 1901. The book is graphically 
illustrated, with many new black and 
white and color pictures which show 
the men who have shaped the des 
tinies of the Corporation and the ad. 
vances that have been made in steel: 
making during the last half century 

Steel Serves the Nation was written 
by Douglas A. Fisher, staff writer in 
the office of J. Carlisle MacDonald, 
assistant to the chairman in charge 
of Public Relations. In the preface, 
Board Chairman Irving S. Olds says 
“United States Steel Corp. celebrates 
its Golden Anniversary this year with 
the satisfaction and pleasure that us 
ually accompany the attainment 0! 
such a respectable age. Naturally. 
we are proud and happy to have 
rounded out half a century in bust: 
ness with a record of successful 
achievement in our field of industrial 
activity. 

“Half a century is a short time ! 
the history of a nation, but in the 
past 50 years scientific and industrial 
advances have completely trans: 
formed the everyday life of the aver- 
age American. From the horse and 
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. LED INFORMATION 
_ and twenty other 


—_ | applications 


_ in 35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS., 
THE SPENCER TURBINE COMPANY e 


1/3 TO 1,000 H.-P. 
































HARTFORD 
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Trade-Mark 


Lite 


Cold-Drawn SHAPES and SHELLS 
made to your specifications by oLoncle 
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Leaders 

of the Field 
— for Over 

35 Years 








Prest-O-Lire cold-drawn shapes and shells can be quickly and economi- 
cally produced to your most rigid specifications—from 12 to 23 inches 
in diameter and up to 50 inches in depth. Our greatly expanded, well- 
equipped plant has every modern manufacturing facility and is manned 
by a thoroughly experienced, highly specialized stafl—prime requisites 
of a quality product. 

LINDE engineers will gladly help you solve your production and design 
problems involving cold-drawn shells, cups, containers, receivers, pressure 
vessels, formed parts, or other shapes. 


The term ‘‘Prest-O-Lite”’ is a trade-mark of Union Carbide and Carbon Corporation. 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 E. 42nd St., New York 17, N. Y. [Ia Offices in Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, Limited, Toronto 


Linde Air Products Company $-26 
30 East 42nd Street 


New York 17, N. Y. 


Please send complete information about cold-drawn shapes and shells. 


NAME__ 
COMPANY 


Se 
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buggy era we have progressed to , 
point where many products once ¢(y 
sidered inaccessible luxuries to inoy 
of our citizens are now regarded 
them as ordinary necessities, This 
has been a monumental achievemey 
in the development of our county 
It was accomplished under a systeq 
of competitive free private enterprise 
in which steel has played a maj: 
role as a basic metal.” 

Mr. Olds noted that from the lx. 
ginning of operations on Apr. | 
1901 to Jan. 1, 1951, United State 
Steel had produced more than 9} 
million tons of steel, which has bee 
used in one form or another by pra 
tically every industry in the land 
Directly or indirectly, ke said, th 


Company’ s achievements have ben: i 


fited millions of Americans ir thei 
daily lives. 


Safety Men Honored by Americal 
Die Casting Institute 


Chicago, Sept. 20—An_ outstan¢ 
ing step in the field of safety eng 
neering in die casting plants received 
public acknowledgment today whet 
the Annual Doehler Award of the 
American Die Casting Institute wa 
presented to the authors of th 
“Safety Manual’ for the Die Casting 
Industry. 

The Doehler Award, established i 
1949, is made each year for the out 
standing achievement contributing 
the advancement of the die casting 
industry. It was presented to Charles 
A. Sanford, industrial relations mat 
ager of the Cleveland Hardware ant 
Forging Co., Cleveland; Norma 
Dress, personnel manager of Precisiot 
Castings, Inc., Cleveland; and Byro! 
S. Van Horn, safety director of tht 
Doehler-Jarvis Corp. These thre 
men were directly responsible for the 
compilation and publication o! the 
Die Casting Industry “Safety Man: 
ual.” 

A planned program to elimina 
preventable accidents and industri 
hazards is the direct goal of ™ 
“Safety Manual,” which for the 1 
time adapts general safety princip* 
to the operations of the die castif, 
industry. | 

Designed for use in both small 4% 
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(ADVERTISEMENT) 


New Materials 


and Equipment 





Clear Coatings for 
Zinc and Steel Stand 
800 Hours’ Salt Spray 


Increased use of zinc die castings and of 
zinc-plated steel to replace unavailable mate- 
rials, combined with the tight supply of 
copper, nickel and chromium normally used 
for plating zinc, has focused attention on 
surface coatings comparable to plating in 
service performance. Unbiased laboratory 
tests show that at least two of the clear 
finishes in the company’s line withstand the 
exceptionally long period of 800 hours’ ex- 
posure to salt spray and to weatherometer 


tests. 


Effectively protect zinc 


| These tests demonstrate that DUJ.AC Clear 


Universal Lacquer #462 and CODUR Clear 
Synthetic Y743 provide completely satisfac- 
tory protection on zinc, zinc plated steel and 
steel. Even after the unusually severe tests 
to which these finishes were subjected, there 
was no indication whatever either of failure 
of the coating or of discoloration of the 
zinc. 








Ra 
Ff, 
i: 








(Left) A xzine-plated steel panel newly 
coated with DULAC #462. (Right) A simt- 
lar panel after 800 hours’ exposure to salt 
Spray, showing no evidence of attack on 
the finish, 


Adaptability to Drying Schedules 


While both finishes give the same perform- 
ance, DULAC #462 is an air-drying coat- 
ing, while CODUR Y743 is a baking type. 
Chis permits choice of the correct finish 
to ht into the drying schedules of a par- 
ticular finishing room. 


Technical Data Bulletin 110 on clear fin- 
ishes is available from Maas & Waldstein 
Co., 430 Riverside Avenue, Newark 4, N. J. 
On request, M & W Technical Service En- 


&!ncers will discuss specific problems. 
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brass and bronze on products 
like these with 





M&W PLATELUSTRE 


®@ Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 


Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
requirements. 


Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, ya for free literature. 


sth \ PIONEERS IN PROTECTION 































A REGULAR. SERVICE. OF THE COOPER ALLOY fFounpry co., HILLSIDE, W. 5. 
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12-14% CHROME 
TYPE ALLOY 


Norman S. Mott 
Chief Chemist and Metallurgist 


This composition is a mildly cor- 
rosion-resistant alloy capable of 
being heat treated for a variety of 
properties including high strength 
and hardness. It has a low coeth- 
cient of expansion, is tough, ma- 
chinable, weldable, and finds ex- 
tensive use in valve bodies, valve 
trim, pump parts, grinding units, 
etc., especially in power plants, oil 
refineries, and paper mills. The 
alloy has suitable corrosion resist- 
ance for applications involving super- 
heated steam, hot oil, foodstuffs, 
and some neutral however, 
it will rust to a slight extent in a 
moist atmosphere. Its low cost, high 
strength, high hardness and wear re- 
sistance, coupled with an appreciable 
amount of corrosion resistance, make 
it an ideal alloy for specific applica- 
tions where these factors are of pri- 
mary importance. 

This alloy is supplied in three 
carbon ranges: under 0.15% C, 0.15 
to 0.25% C, and 0.25 to 0.35% C, 
these being designated as CA 14S 
CA 14I and CA 14H respectively. 
The carbon range selected depends 
upon the final degree of hardness 
desired as well as other properties. 
Increasing carbon up to 0.25% in- 
creases hardness appreciably in the 
quenched, and quenched and drawn 
below 900° F. condition. Above 
0.25% the increase in hardness is 
slight and these higher carbon con- 
tents, unless the slightly greater 
hardness is very essential as in wear 
applications, are not generally rec- 
ommended, as ductility and shock 
resistance are seriously lowered. 

In the quench hardened condition 
this alloy has its best corrosion 
resistance. Drawing the quench 
hardened material at 600° F. in 
creases the ductility and shock re 
sistance without decreasing the 
hardness to any appreciable extent, 
and without any effect on the cor 
rosion resistance. It also is very 
effective in eliminating hardening 
stresses and the danger of cracking, 
and so is highly recommended. 

The best hardness range for ma- 
chinability is 220-240 BHN. This 
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salts : 


range is best obtained by tempering 
at 1200° F. for under 0.15% C, at 
1300° F. for 0.15 to 0.259% C, and at 
1400 F. for 0.25 to 0.35% C. Soft- 
ening to too low a hardness causes 
gumming and poor machinability ; 
also it causes low maximum hard- 
ness upon rehardening. 

Molybdenum in amounts of 0.4 
to 0.6% is sometimes added to im- 
prove machinability and high tem- 
perature creep resistance. Copper 
is often added to the extent of 1.0% 
to improve corrosion resistance and 
is occasionally combined with molyb- 
denum additions. Nickel in amounts 
of over 0.75% and silicon over 
1.0% are to be avoided. Nickel 
greatly increases the hardness in the 
tempering ranges used for machin- 
ability and necessitates lengthy special 
heat treatments. Silicon has a very 
detrimental effect on impact resistance 
when the alloy is drawn at 600° F. 

Heat treatment for all carbon 
ranges of this alloy consists of oil 
quenching or air cooling from 
1800° F. after slowly heating to tem- 
perature and holding for one hour, 
followed by tempering for 3 to 4 
hours at the correct temperature 
necessary to obtain the desired proper- 
ties. Tempering temperatures of from 
900-1100° F. are to be avoided as 
this range produces low corrosion 
resistance and mechanical properties. 
Oil quenching from the hardening 
temperature produces slightly higher 
hardness values than air cooling, but 
is not practical for large castings. A 
hardening temperature of 1900° F. 
will produce slightly higher hardness 
values upon quenching in the 0.25 
to 0.35% C grade. 





> ilabl. on requ est 


Copies of this article in convenient 
filing form, and a table of mechanical 
properties for conditions of heat treat- 


ment most commonly used, are avail- 


COPPER 
LLOY 


Stainless Steel 
VALVES + FITTINGS » CASTINGS 


able. Address 
requests to 
Publicity 
The 


Cooper Alloy 





Dept., 


Foundry Co., 
Hillside, N.J. 
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the Annual Doehler Awor 
for 1951 for die casting advancement ar 
left to right, 
Castings Co.; Charles A. Sanford, of Cleve. 
land Hardware & Forging Co.; and Byro 


Winners of 


Norman Dress of Precision 


S. Van Horn, of Doehler-Jarvis Corp 


large plants, the “Safety Manual 

a working guide for the creating 
correct working habits. The resulting 
reduction in human suffering wi 
also result in the improved qualit 
and increased production that come 
from better labor relations. 

The Doehler Award, presented bj 
A. T. Lillegran, president of the In 
stitute during the annual meeting a 
the Edgewater Beach Hotel, include: 
certificates and cash awards of $5 
to each of three winners. 


Bridgeport Brass Goes 
into Aluminum 


Bridgeport Brass Co., one of tht 
oldest and largest independent mak 
ers of brass, bronze and copper pro 
ucts, plans to broaden its line (0 
include products made from alum! 
num. 

The Company has been expet! 
menting with this metal for sever 
years. It explained the addition 0 
another nonferrous metal as a [4¥ 
material will be possible without 40) 
extensive alterations of its Bridgepo" 
and Indianapolis plants. It plans ( 
start on a gradual basis, makin 
aluminum coils of accurate gage ® 
well as seamless tube up to an oul 
side diameter of 4 in. It also w!! 
extrude aluminum rods and shape 
of commercial varieties. 

Herman W. Steinkraus, presiden' 
and chairman, in announcing th 
move said that during a recent tt!) 
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It’s no longer a trade-secret that some of 
the leading automobile manufacturers are 
using Silastic boots to plug ignition leaks. 
Molded of Silastic 250, these spark plug 
boots exclude moisture; remain flexible for 
an indefinitely long period of time at sub- 
zero temperatures and at operating tem- 
peratures in the range of 400° - 450°F. 
They withstand hot oil and they keep a 
spark at 27,000 to 40,000 volts from jump- 
ing over the outside of the plug. 


These are the properties of Silastic that 


a oi fe) Please return | to DOW CORNING CORPORATION, MIDLAND, MICHIGAN 
this coupon | 


aad 

| Nome ssi 
Title or Dept. 

| Company 


| Address 


| City 3 ; Zone 


CHICAGO ° CLEVELAND ° DALLAS 


In CANADA: Fiberglas Canada, Iitd., Toronto ® 


NOVEMBER, 1951 


Silastic Facts No. 10 on properties and applications. AF-11A 
[] Silastic Fabricators for sources of supply. AF-11B 





SILASTIC hia ts plug tittien leak ! 


make engines easy to start even on a wet 
morning. And these are the properties 
that start engineers to work simplifying 
the design and increasing the service life 
of hot air shut-off valves, transmission 
systems, cooling fins on aircraft engines, 
anti-icing systems, traction motors, trans- 
formers and cable. You can do extraordi- 
nary things with Silastic, the Dow Corning 
silicone rubber that retains its properties 
over a temperature span of more than 
600 degrees from — 100° to + 500°F. 


*T.M. .REG.U.S.PAT.OFF. 














FIRST IN 
SILICONES 


DOW CORNING 
| CORPORATION 








MIDLAND, MICHIGAN 


LOS ANGELES ° NEW YORK ° 


In GREAT BRITAIN: Midland Silicones, Ltd., London 


WASHINGTON, D. C, 
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to Europe he had been greatly 
pressed by the number of Europe, 
brass and copper mills which hy: 
successfully entered the aluminy. 
business in World War II. He cy 
siders the present timely for simi; 
INGERSOLL SOLID STAINLESS action in this country. An addition, 
influence is the present large demay 
for copper and zinc for defense a 
the increasingly greater availabili 
of aluminum be added. 


" 3 : THAT RESIST 
specializes in... CORROSION 


INGERSOLL HEAT-RESISTING News of Engineers 


Kaiser Aluminum & Chemic: 


has announced the election of Ed 
Kaises as a member ot the board 


rectors and Willian P B Vi 
FOR LOWEST COST president and t 


STAINLESS Brarne Kiaussen has been named 
PROTECTION tive vice president of Hooker 


chemical Co., and Donald E. Sprin 
has been appointed chief enginee: 
company 


Election of Warden F. Wilson as pi 
dent and general manager of Done 
Manufacturing Corp. has been annou 
Mr. Wilson was formerly genet 
manager of Lebanon Steel Found 
is at present national chairman of t 
vertising and public relations con 
of Steel Founders’ Society of Amer 


Harold ¢ i eingariner has been ¢ 
vice president and general manage: 
Equipment Div. of National Res 
Corp. 


The election of five new ofhicers 
advancement of three other officer 
Allis-Chalmers Manufacturing Co 
been announced by the Company's | 
dent. Four new vice presidents have 
named: W. G. Seholl, general man 
of the Tractor Diy., was nam 
president in charge of sales for the Di 
sion; C. W. Schweers, director ot 
in the General Machinery Dt 
elected vice president in charge 
for the Division; J. F. Roberts, 
of engineering in the General M 
Div., was named vice president 


of engineering for the Divisi 
—_—-— 
ENGINEERING | I m3 manager of the M« 





Powel! LD. pt Was elect | Vice pt 


o~¢ .* the General Machinery Div. G 
P , A - = enohl, assistant treasurer, was ¢! 
the position of treasurer and aj 
Ingersoll STEEL DIVISION Maan Secuctast 








oo 


| PRODUCTION | Heading a list of executive pro 

L—_ —______ at Corning Glass Works, John L. W 
general manager of the Electrical Produ“ 
Div., has been appointed assistant (0m 
troller of the Company. Succeeding ™ 


BORG-WARNER CORPORATION 
310 South Michigan Avenue, Chicago 4, Illinois 


Plant: New Castle, Indiana 
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When you want advantages 





no metal can give you" 








There are millions of automobiles 
using MICARTA timing gears on the 
road today. The gears can be fabri- 
cated to match the famous mass pro- 
duction of the auto industry. The 
versatility of MICARTA as a basic ma- 
terial creates a place for it in all 
industries. Explore its uses. 


NOVEMBER, 1951 


Start with MICARTA®. It can’t rust ... won't liquefy under heat 
or pressure ... makes an ideal insulator. It is a solid and workable 
plastic material which does many jobs better than metal. 


Here is a basic material even lighter than aluminum. And pound 
for pound, its compressive strength is greater than structural steel. 
It can be machined, formed or fabricated easier and more eco- 
nomically than metal. 


When the design calls for a better basic material, look into 
MICARTA. You may have a place where you need the advantages 
no metal can give you. Westinghouse Electric Corporation, 
Micarta Division, Trafford, Pennsylvania. J-06445 
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GOLD FANSTEEL 77 METAL LEAD 
19.3* 16.7* 11.3* 













Baan Bee 
| Aenea. hdeeetem 
8.9* 2.7* 1.7* 


*GRAMS PER CUBIC CENTIMETER 


7] Metal 


Strong and machinable, with a density 
almost as high as gold and closely 
approaching that of pure tungsten, 
Fansteel 77 Metal is the practical, 


economical high density material. 


Useful for rotors, flywheels, gover- 
nors, balance weights where maximum 
weight is necessary in minimum space. 
Also useful for radiation shields against 


X-ray and gamma radiation. 


Available forms include finished or 
semi-finished parts, bar, rod, rings. 
disks, slabs or special shapes. Fansteel 
Metallurgical Corporation, North 


Chicago, Illinois, U.S. A. 


Ask for Bulletins: 
C) Fonsteel 77 Metal 
C) Fonsteel Siliconized Molybdenum 










C Fanstee! Tungsten and Molybdenum 
C) Fonstee! Tantalum 


12501-A 


Fansteel 
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dent. Simultaneously, the compan 
nounced the election of Robert C. 4) 
; “Tiley 
previously treasurer, as executive vi 
AC 





Ward is John L. Hanigan. divisional 
manufacturing manager. Other promotions 
include Norman ]. Vang, who was named 
manager of manufacturing for the Divi- 
sion; Paul T. Clark, who has been ap- 
pointed to Mr. Vang's former position as 
manager of the Company's Pressware 
Plant; and Julian H. Allen, who succeeds 
Mr. Clark as manager of the Fall Brook 
Plant. 


Appointment of Harry W. Jobes as 
general manager of United States Radiator 
Corp.'s Metal Products Div. plant in 
Chicago Heights has been announced by 
the Company. 


The following appointments have been 
announced by The Dow Chemical C 
Herbert A. Clouet has been named main 
tenance superintendent, Madison Div.; 
John M. Henske has been elected assis 
tant superintendent of the Magnesium 
Dept. rolling mill; and J. P. Doan has 
been appointed superintendent of extrusion 
operations, Magnesium Dept., Madison 
Div. 


The Cro Plate Co., Inc. has announced 
the election of Alan W. Brown as presi 
dent to succeed Theodore L. Brantly, Jr. 


who met his death in an automobile acci 





Thinking of Substitute Materials’ 
SCOTT TESTERS’ 


can assist you in evaluating the physical properties of the materials 
you are now using against those of potential value. The picturized 


records of such tests not only 


but also a guide to possible improvement. 


*Registered Trademark 


SCOTT TESTERS, 


wy, tandatd of te World. 
































president and treasurer. 


Charles C. Buckland has been electe: 
a vice president of Minneapolis-Hone, 
well Regulator Co. in a series of perso, 
nel changes recently announced by 4, 
Company's president. Mr. Buckland, y), 
is also a director and secretary of 4, 
Company, will head a newly created sp 
contracting division which will correl, 
and expand sub-contracting activities 
the aeronautical and ordnance defer 
programs. Glenn Seidel, who has hee 
assistant to the vice president in charg 
of engineering, has been appointed , 
the newly created post of director yj 
ordnance. Another new post, superinten 
dent of ordnance, will be filled by Stanj, 
]. Nelson, stiperintendent of manufacty 
ing. Other appointments include: E. } 
Salzman, formerly assistant director of thy 


Aeronautical Div., as director of aer 
nautical administration: M. P. Fedde 
formerly works manager, to manager of 
aeronautical operations; and Howard | 


Stoops, formerly manager of administ 
tion, to director of manufacturing 


The appointment of Dr. James F. Eve 


ole as manager of research administrati 
of Union Carbide and Carbon Corp. | 
been announced by the Company. D 
Eversole will help coordinate the resear 
activities of the Company's laboratorie 
and 


where basic research development 





provide authoritative comparison, 


65 Blackstone Stree! 
Providence, R. |. 
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today ! 





““Blugging’ for more strikes 


To bowlers, the “plug” is a familiar sight. When finger holes 
begin to wear, or must be changed to fit a certain grip, it is 
necessary to bore new holes in the ball—and plug the old ones. 


One prominent manufacturer had been installing plugs with’ 
pitch, a process that required a curing time of four or five days, 
and produced an imperfect bond. 3M developed an adhesive 
which not only gave a better bond, but speeded drying time by 
400%. And when you consider the conditions the adhesive 
met—tremendous resistance to impact, temperature changes, 
shrinking and aging—you realize the extensive engineering 
that goes into the product. 

lt is this same ability to engineer each compound to a specific 
use that makes all 3M adhesives, coatings and sealers tops in 
performance! 


Call the 3M office in your city and investigate, with the help of 
a laboratory-trained field engineer, the potential that adhesives 
hold for you. And for more information and a valuable 32-page 
hooklet, write 3M, Dept. 611, in Detroit. 
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High mechanical and dielectric 
strength. Highly lustrous. Does 
not soil in assembly. Can be 
glazed black, brown or blue. 





STAR Nu-Blac is an excellent cer- 
amic for wiring devices and novelties. 
It is a dark-colored porcelain which 
has the same insulating properties as 
commercial grade white porcelain, 
with the advantage that it will not 


or AUT show assembly soiling. It can be fur- 
mera nished either glazed or unglazed. 
waren tor Commercial tolerances are usually 
New plus or minus 112% and not less 
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work is being done on alloys, chemica\ 
gases, carbons and plastics. 

I. Dow Moore has been named technic,| 
director of Ferro Corp.'s newly forme; 


Fiber Glass Div. at Nashville. 
Dr. W. C. Rueckel has joined the staf 


of Kaiser Engineers, Div. of Henry | 
Kaiser Co. Appointed manager of th 
Chemical Div., Dr. Rueckel is a forme, 
vice president of Koppers Co. 


Dr. Grant Wernimont, a staff assistan: 
in Eastman Kodak Co.'s Color Contro| 
Div., has been appointed to the Inte; 
national Union of Pure and Applic 
Chemistry's newly formed Commission op 
the Expression of Analytical Results. D; 
Wernimont is well known for his work 
on use of statistical methods in quali 
control. 


L. K. Stringham has been appoint 
chief engineer for the Lincoln Elect 
Co. Formerly director of welding develo; 
ment, Mr. Stringham is a member of 
NEMA Navy Committee for the devel 
ment of low hydrogen electrodes, 
ber of AWS-ASTM Committee for Fil 
Metal, a fellow in the American Instit 
of Electrical Engineers, and a membe: 
the American Welding Society. 


In acting upon E. L. Parker's resign 
tion as president, the board of director 
of Columbia Steel & Shafting Co. elect 
him as chairman of the board, and Geor 
E. Parker as president and chief executiv 
officer of the Company. 


Alex L. Gresham has been appoint 
division metallurgist for standard p. 
tices in the Metallurgical Dept. of 
American Steel & Wire Co., according 
a recent Company announcement 


A. B. Fisher, Jr., chief engineer f 
the Engineering and Construction Div. ot 
Koppers Co., Inc., has been named operat 
ing manager of Koppers Freyn Engineet 
ing Dept., to succeed Gordon Fox, wh 
is retiring. Other appointments announced 
by the Company include: R. J. Sprott ' 
succeed Mr. Fisher; C. S. Carden to & 
place Mr. Sprott as assistant chief engi 
eer; and A. D. Orxefice to succeed M 
Carden as manager of the Division's )\ 
product section 


F. S§. Washburn, member of the board 
of American Cyanamid Co. and direct 
of its Agricultural Chemicals Div 
been elected president of the firm’s Canad 
an subsidiary, North American Cyat 
Ltd. Mr. Washburn succeeds H. P 


man, who 1s retiring from the po 


Horizons Inc. has announced th 
lowing appointments: Dr. John 7 
well, Jr. as assistant to the direct 
research; F. Clifton Wagner, as p! 
supervisor in the Metallurgy Dept.; //: 
bert Packer, as a member of the Meta 
lurgy Dept.; Cecilia M. Torda, as a m¢ 
ber of the Ceramics Dept.; Rita R. Ca’ 


penter, as a research staff member; an¢ 
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7 c Recently a manufacturer had the problem of solder- rience in cladding precious to base metals, or base ; 
ae ing leads from a screen to a copper strip. The old to base metals can overcome your problems...often | 
M method required cleaning and positioning separate reduce costs. | 
i, pieces of solder on each spot and then heat. This | 


Car 


and 


method was time consuming and costly. 


General Plate Engineers solved the problem with 
“Solder-Flushed Copper Strip.”” Now the operation 
involves laying the leads on the strip and heating 
each wire. The result—a strong soldered joint at 
considerable savings in time. 


General Plate ‘““Solder-Flushed”’ metals make con- 
tact brazing quicker and easier. They eliminate 
handling of separate pieces of solder foil, provide a 
better, stronger joint. They can be supplied with 
solder to base or precious metal, copper layer for 
Copper brazing or low silver content solder clad to 
base metal. 


No matter what your metal problem, it will pay 
you to consult with General Plate. Their vast expe- 


General Plate Products include... Precious 
metals clad to base metals, Base metals clad to base 
metals, Silver solders, Composite contacts, buttons 
and rivets, Truflex® Thermostat metals, Platinum 
fabrication and refining, Age-hardenable, #720 
Manganese Alloy. Write for information. 


Have You a Composite Metal Problem? 


General Plate can solve it for you 





GENERAL PLATE 


Division of Metals & Controls Corporation 
611 FOREST STREET, ATTLEBORO, MASS. 
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Molybdenum high speed 
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its easy 

availability, 

its lower cost. 
You can save tungsten for 
uses where it is really need- 


ed. Don’t delay, the switch 


is easy. 


All the facts you need 
in this FREE BOOKLET. 





Climax Molybdenum Company 
500 Fifth Avenue - New York City 


Please send your FREE BOOKLET 
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Martin Arthur Levitin, Samuel J]. Strind- 
berg, Peter F. Mataich and Robert E. 
Burket as members of the research staff. 


C. Richard Newpher has been named 
executive vice president in charge of 
operating functions of Laminated Plastics, 
Inc. 


T. W. Merrill has been appointed chief 
metallurical engineer of the Vanadium 
Corp. of America. 


George I. Ziders has been elected in- 
dustrial plant engineer for the Sanderson- 
Halcomb Works of Crucible Steel Co. of 
America, according to a recent Company 
statement. 


The Dynakon Corp. has announced the 
appointments of Burton Field as plant 
manager and William Schwartz as chief 
chemist. 


William W. Wellborn has been ap 
pointed research engineer of the Carbidk 
Research & Development Dept. of the 
Firth Sterling Steel & Carbide Corp. Mr 
Wellborn has been associated, for the 
past five years, with the Los Alamos, 
AEC, Scientific Laboratories of the Uni 
versity of California, where he designed 
and equipped the present powder metal 
lurgical laboratories. 


The Automotive Rubber Co., Inc. has 
announced the appointment of R. A. Lee: 
as new general plant manager with com- 
plete rseponsibility for operation of the 
firm’s new rubber mill and all processing 
departments. 


George Breza has been named chief en- 


gineer of Mackintosh-Hemphill Co. 


The Wel-Met Co. has announced the 
appoinment of Don S. Urquhart as prod 
uct engineer. Mr. Urquhart previously 
served in a similar capacity with the 
U. S. Graphite Co. 


Ira G. Needles, vice president of the 
B. F. Goodrich Rubber Co. of Canada 
Ltd., has been elected Company president 
to succeed George W. Sawin, who is 
resigning. 


James W. Liddell has been named 
manager of high-temperature insulation 
products of the Armstrong Cork Co. 
Warden N. Hartman has been appointed 
manager of the Industrial Insulation Dept. 


Louis S. Gleason has been named super- 
intendent at the General Electric Chemical 
Dept.’s plastics molding plant, according 
to a recent Company release. 


The Industrial Chemicals Div. of the 
American Cyanamid Co. has announced 
the appointment of Dr. A. J. Weith as 
product supervisor in the Synthetic Or- 
ganic Chemicals Dept. 


Charles L. Kepley has been appointed 
chemical field engineer for A & P Finish- 
ing and Manufacturing Co. Mr. Kepley 
will assist Dan Finlay, chief field engineer. 


Joseph W. Gray has been appointed 
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By Designing Them Around 
PERMACLAD 


Stainless Clad Steel 


Truly Corrosion Resistant! Easily Formed! 


Are you interested in improving your 
product, and giving it corrosion resist. 
ance where corrosion resistance is needed! 
Then it will pay you to learn about 
PERMACLAD Stainless Clad Steel. 
PERMACLAD combines the surface 
characteristics of stainless with the form: 
ing qualities of mild carbon steel. Per. 
centage of stainless is usually 10% or 
20% but it can be varied to meet design 
requirements. 





. Stainless Cladding 


You can conserve materials in 
critically short supply by using 
PERMACLAD. Best of all you 
can vastly improve your prod- 
ucts at low cost. Executives, De- 
signers, Engineersand Architects 
everywhere are specifying PER- 
MACLAD. Get more informa- 
tion about this modern material 
now. Write for booklet D-97, 
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Rolock engineers have designed this distinctly 
different “Serpentine” alloy grid to meet the 
rigid requirements of modern heat treating 
practices. It is very light in weight, yet capable 
of performing with minimum distortion for an 
extremely long service life... never previously 


attained. ° 


Simple in design and fully articulated with 


loose tie rods, the grid is constructed with lon- 


ROLOCK’S NEW 
“SERPENTINE” GRID 





bers, spaced with serpentine-like intermediate 
bars which serve to maintain vertical 
alignment. 

Versatility of application is shown above. 
Inconel tray with positioning lugs used for 
copper brazing taurus assemblies at 2050°F. 
Basket, also of Inconel, used for annealing. 
quenching and acid pickling steel components 


in a continuous cycle. Full details on 








LAD 

: ” gitudinal bars as principal load carrying mem- —_ application. °Patent applied for 
BS O CS? PHILADELPHIA, CLEVELAND. DETROIT. HOUSTON, INDIANAPOLIS. CHICAGO. ST. LOUIS, LOS ANGELES. MINNEAPOLIS, PITTSBURGTI 
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ANY ROLOCK INC. + 1282 KINGS HIGHWAY, FAIRFIELD, CONN. 
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Ultrasoute 


INSPECTION OF METALS 
AT LOW COST 


it’s Portable, too 


Reflectoscope non-destructive testing lo- 

cates internal defects accurately—instan- 

taneously. Penetrates up to 25 feet. Tests 

raw stock, semi-finished and finished 
iy products and detects fatigue fractures. 
Available for rent, for lease and for 
sale. Write for descriptive bulletin 50- 
105. 


PJ 
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DEPTH 

UP TO 
25 FEET 


THIS BOOKLET CAN 
SAVE YOU MONEY 
AND SPEED UP 
PRODUCTION. 
WRITE TODAY. 


SPERRY 


Products, Inc. 
DANBURY, CONNECTICUT 





Please send me the following: 
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division metallurgist for wire at the 
Joliet Works of the American Steel & 
Wire Co. 


Lindberg Steel Treating Co. has made 
the following new appointments at its 
Chicago plant: E. J. Pavesic, director of 
research; N. O. Kates, works metallurgist; 
and F, J. Minch, metallurgist. 


Leo Martin has joined the staff of 
Flexible Tubing Corp. as machine design 
engineer in charge of the Company's ma- 
chine development and design laboratory ; 
James W. Hull has joined the company 
as chief of the Chemical Laboratory and 
Development Section. 


C.-. Mille» has been named manage! 
of large power transformer engineering 
for the Transformer Div. of the Westing 
house Electric Corp 


Continental Can Co.'s board of direc 
tors has elected Lawrence Wilkinson and 
E. R. Van Meter as new vice presidents 


Wilbur E. Lunger has bec n elected a 
vice president of the American Car and 
Foundry Co. 


Dennis Ord has joined Sam Tour & 
Co., Inc., where he will specialize in the 
chemical analysis of titanium and titanium 
alloys. 


Gerald G. Foster has been appointed 
plant manager with complete supervision 
of engineering, production, personnel and 
packaging as his major duties for Powr- 


Pak, Inc. 


According to a recent company state 
ment, John C. Ewer has been elected 
managing director of Norton Grinding 
Wheel Co., Ltd., foreign division of the 
Norton Co 


Dr. Charles H. Moore, inventor and 
developer of Rutile gems, often referred to 
as Titania, has been appointed head of 
the Metal and Ceramic Div. of P. R. 
Mallory & Co., Inc. 


The appointment of Dr. G. R. Fitieres 
as dean of the Schools of Engineering 
and Mines at the University of Pittsburgh 
has been announced. 


Otto Zmeskal, director of the De pt. of 
Metallurgical Engineering at Illinois In- 
stitute of Technology, was a participant 
in the presentation of a citation and 
medal to President Truman, The presen- 
tation was made on behalf of the American 
Society of Metals in recognition of the 
President's part in making the World 
Metall 


rgzical Congress possible 


Protessor Gregory Jamieson Comstock 
director of the Powder Metallurgy Labor: 
tory at Stevens Institute of Technology, 
was awarded the Certificate of Apprecia 
tion from the Department of the Army 
for services with the Technical Industrial 
Intelligence Committee, Joint Chiefs of 
Staff, World War II. 


Kingsley W. Given, professor of speech, 
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JUST ACROSS THE EAST RIVER IN WOODSIDE, NEW YORK CITY 


The new building containing our new factory The reputation enjoyed by Lepel in the field 

and offices, designed on the most modern of Induction Heating equipment has been 

architectural lines, reflects the steady gains made possible by the high quality of the 

made by Lepel for a quarter of a century. Lepel products and the integrity of the 
Lepel organization with its pleasant 
customer relationship. 
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SPARK GAP ELECTRONIC TUBE 


’ CONVERTERS GENERATORS 
from 4 kw to 30 kw from 5 kw to 50 kw 
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WELDS 


'  PELRON 
KLEENWELD 
Anti-Spatter 


COMPOUND 


prevents weld spatter 
sticking to metals. 











® Water soluble, for easy appli- 
cation 

® High heat resistant, will not 
smoke, has no flash point. 

® Does not interfere with paint- 
ing. 

® Non-inflammable, non-toxic. 

® Apply by brush, spray or dip. 


KLEENWELD is another PELRON 
product for better, easier metal- 
working, sharing the high accept- 
ance of PELRON cutting, grinding, 
drawing and cleaning compounds. 


Have you a problem involving 
these various processes? Tell us 
about it—possibly we have, or can 
develop, a product that will lick 
it! 

Write the nearest PELRON office 
for free information and consulta- 


-PELRON 


c6 @ P OR AT N 


7740 W. 47TH STREET 
LYONS, ILLINOIS 
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S. Eastern Ave. Open house ce 


of [ MOnies 
marked the formal opening. 


News Digest 


Construction work on the new Alym; 
num Co. of America’s aluminum : Smelting 
plant at Rockdale, Tex., has begun, x. 
cording to a recent Company announce. 
ment. It is expected that the plant wij 
be in partial operation late in 1952. 





Kansas State College, now on leave, has 
been appointed executive assistant for the 
World Metallurgical Congress to William 
H. Eisenman, secretary of the American 
Society for Metals. 


An expansion of Pittsburgh Plate G],;, 
Co.’s power-driven brush facilities has 
been started. The new plant will be , 
single story structure, which when com. 
pleted, will be equipped with new and 
improved machinery, and engineering, t¢. 
search and product development staf, 
expanded. 


News of Companies 


The Hendrick Manufacturing Co. te. 
cently celebrated its 75th anniversary. 


The Aro Equipment Corp. has pw. 
chased Pyles Industries, Inc., Detroit. This 
new corporation will bear the name of 
Pyles Industries, Inc., subsidiary of Aro 
Equipment Corp. 


Federated Metals Div., American Smelt. 
ing and Refining Co., has announced the 
purchase of Frictionless Metal Co. 


Kopp Glass, Inc. has announced the 
opening of its new office at East Orange, 


N. J., which replaces its headquarters in 
New York City. 


Plans for additions to plant and equip- 
ment of The American Welding & Manu- 
facturing Co. to cost in excess of $5,000,- 


000 have been announced by the Com- Purchase of a factory building has been 
pany. 


announced by Clearing Machine Corp 
The new plant will be utilized immedi. 
ately in expanding the production of ‘h 
Company to meet defense requirements 


Lincoln Electric Co. has moved into 
its new plant at 22801 St. Clair Ave., 
Cleveland 17. 

American Cyanamid Co. has announced 
the consolidation of its several office and 
warehouse locations in Los Angeles into 
one newly constructed building at 2300 


The formal opening of General Motor 
Corp.’s three engineering staff buildings 
at the General Motors Technical Center 
was held recently. The new technical 
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1 Stove heats water in radiator 5. Gua battery fires whentadal locates ta ua 


2 Radiator provides indoor comforts for “Outdoor Man.” &. Game falls into duck chute. 
3. Escaping steam sounds duck call. 1. Chute carries duck into’ Ge-feathering machine. 
4. Radar screen shows position of ducks. 8. Hot roast duck! of 


Festi 


There once was a Aunter named Trucks 

Who ordered parts for this gunboat deluxe; 
Not ducking the issue at all, 

We said, “Sir, we’re delighted 
But please don’t teel slighted 

If top-rated jobs get first call.” 





There is a difference between the tubu- fabricate tubular parts, is now being 
lar parts one would need for a hunting used to meet strict Army-Navy speci- 
boat like this, and the primer tubes, fications, also essential civilian require- 
rotating bands and other defense items ments. And so, no matter what your 
which H & H makes. While we supply needs, always remember that H & H 
both, for the present top-rated jobs is one of the country’s leading sources 
must come first. The skill which has for brass and copper tubing, also fab- 
made us famous for the precision ricated parts. Why not call us about 
manufacture of especially hard-to- your defense requirements, today? 


H & H makes 
brass or copper tubing 
ranging from %” O.D. to 
and including 1/2” O.D. Also Hh be rk TUBE AND MANUFACTURING COMPANY 


brass and copper LOCKSEAM 252 North Forman Avenue, Detroit 17, Michigan 
tubing for aircraft, jeep, 


truck and stationary engine Chgeritpie aud aoe of 7 g — Che y, pf 


cooling components. 
& H MEANS QUALITY AND SERVICE IN BRASS AND COPPER TUBING 
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center represents the Company's plans to 
expand its research, engineering and de- 
velopment activities. 


A new physical testing laboratory for 
railway engineering development will be 
built in Cleveland by National Malleable 
and Steel Castings Co. The laboratory 
will cost $750,000 and will occupy about 
5 acres of land. 


Auburn Button Works, Inc. has ex- 
panded its production facilities by install- 
ing compounding and additional extruding 
equipment and a laboratory for quality 
control and plastic formulating. 


Electro Metallurgical Co.’s new ferro- 
alloy plant at Marietta, Ohio has started 
partial production. The new plant is said 








FLEALOC 


SELF-LOCKING NUTS 


can’t work loose, either | 


| 


FLEXLOCs always STAY 
LOCKED, regardless of vibra- | 
tion. They're one-piece, all- 
metal, have nothing to lose 
or forget. Temperatures to 
550° F. don’t bother them, 
and you can use them again 
and again with no appreci- 
able loss of torque. 


Write for latest bulletin and 
free samples. 





FLEXLOC Self-Locking 
Nut, ‘‘regular’’ type. 


-SPS- 


STANDARD PRESSED STEEL CO. 





JENKINTOWN 58, PENNSYLVANIA 
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to be one of the largest of its type, and 
represents a major share of the 135 


million dollar expansion program launched 


by the Company to meet the growing de- 
mands for ferro-alloys. 


Sterling Electric Motors, Inc. has let 
contracts for the construction of 
one million dollar plant on an 
site in Van Wert, Ohio. 


a new 
11l-acre 


The corporate name of Southern Alkali 
Corp. has been changed to Columbia- 
Southern Chemical Corp. 


News of 


Societies 





Engineering honors and cash awards 
totaling $5,000 have been given by the 
Lincoln Arc Welding Foundation of 
Cleveland to 63 young engineers in 28 
states. Funds totaling $1750 were also 
awarded to three engineering schools to 
establish scholarships in honor of and 


named for the engineers receiving the 
main awards. 


Battelle International, the new inter- 
national research institute to be estab- 
lished in Europe, will maintain labora- 
tories and offices in several Western 
European countries. It will, in addition, 
place research investigations in existing 
research institutes of Europe ‘and in Euro- 
pean universities and technical schools. 


The Copper and Brass Research Associ- 
ation received the American Trade Asso- 
ciation Executives Grand Award at the 
ATAE annual meeting. 


The Instrument Society of America at 
its Sixth Annual Instrument Conference 
and Exhibit elected the following na- 


tional officers: Dr. Arnold O. Beckman, 
president; David M. Boyd, Jr., vice presi- 
dent; Robert T. Sheen, vice president. 
(More News on page 176) 









































The Portable Pipeline 
to Profit and Savings 
lf it can ride on air, the best, most 
economical route for your materials 
—to box car, bin or production des- 
tination—is via light, durable and 
non-collapsible Spiratube. Its flex- 
ible, unobstructed passages convey 
maximum pay-load around corners, 
up and down, to hard-to-get-at 
places —and with minimum power- 
demand. Portable —it ideally fits 
into present systems. Sold through 
well-stocked distributors—Coast-to- 
Coast. Tried and approved by lead- 


ing firms throughout the world. 


Sizes for all requirements. 





Send for your copy 
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Materials 





irons ® Steels 


Too! Steels. Allegheny Ludlum Steel Corp., 
197 pp, ill, No. TS25-Ed 1. Detailed data 
includes properties, applications and types 
of tool steels, selection of proper steel, 
available tool steel products, and working 
of tool steels. (1) 


Thin Stainless Strip Steel. Armco Steel 
Corp., 4 pp, ill. Description, properties, 
uses and advantages of this firm’s thin-gage 
stainless steel strip, 0.01 to 0.001 in thick. 


(2) 


Steel Sheets and Wire. Continental Steel 
Corp., 20 pp, ill. Specifications and de- 
scription of wide range of steel sheets and 
wire. Includes handy tabular aids to speci- 
fication. (3) 


Stainless Steel Specifications. Peter A. Frasse 
& Co., Inc., chart, Sec. A, No. 2. Govern- 
ment specifications chart for stainless 
steels, including Military, Aeronautical, 
Navy, Army and Federal Specifications. 


(4) 


Nickel Alloyed Cast Irons. The International 
Nickel Co., Inc., 36 pp, ill. Engineering 
properties and applications of eight types 
of Ni-Resist austenitic nickel alloy cast 
Irons (5) 


Machinable Steels. Jones & Laughlin Steel 
Corp. Properties and grades of J & L “E”’ 
Steel, said to have high machinability, give 
better finishes, and extend tool life. (6) 


Galvanized Steel. Sharon Steel Corp. Bro- 
chure summarizes test data on Galvanite 
zinc coated steel said to fabricate like ordi- 
nary cold rolled steel, resist corrosion for 
years (7) 


Graphite Steel. The Timken Roller Bearing 
Co., Steel & Tube Div. Data on properties 
and applications of graphitic steels in Tim- 
ken Graphitic Steel Data Book. (8) 


Stainless Clad Steel. Alan Wood Steel Co., 
No. D-97. Properties, advantages and ap- 
plications of Permaclad, stainless clad mild 
carbon steel said to combine advantages of 


both (8A) 


Nonferrous Metals 


Lead-Base Babbitt. The Américan Crucible 
Products Co. Data sheets on properties 
and applications of Promet XXX, lead- 
base habbitt said to have qualities superior 


to tin base babbitts. (9) 


Bronze Corrosion Resisting Alloys. Ampco 
Metal Co., 16 pp, ill, No. PI-2. Proper- 
“eS, Corrosion resistance, available forms 
and applications of Ampco nonferrous 
alloys for process industries. (10) 
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Copper-Base Casting Alloys. Barth Smelt- 
ing Corp., 40 pp, ill. Detailed Federal, 
Navy, ASTM, SAE and AMS specifications 
for nonferrous ingots and castings plus 
data on purchase and use of ingot metals. 


(11) 


Magnesium. The Dow Chemical Co., 8 pp, 
ill, Vol. 2, No. 4. Magnesium Topics dis- 
cusses up-to-date devolopments in process- 
ing and utilization of magnesium. (12) 


Dense, Machinable Metal. Fansteel Metal- 
lurgical Corp. Description, properties and 
applications of Fansteel 77 Metal, dense 
metal said to be useful for rotors, fly- 
wheels and radiation shields. (13) 


Lithium. Foote Mineral Co., 24 pp, ill. De- 
tailed description of properties and appli- 
cations of lithium and its salts. (14) 


Aluminum Alloy. Frontier Bronze Corp. 
Data on Frontier 40-E aluminum alloy 
combining high strength, good shock and 
corrosion resistance and machinability. 


(15) 


Laminated Metals. General Plate Div., 
Metals and Controls Corp., 4 pp, ill, No. 
la. Properties and uses of various lami- 
nated metals, including precious metal 
overlays and laminated silver contacts. 

(16) 


Welding Nickel Alloy. Illium Corp., 4 pp, 
No. 105B. Instructions for metallic arc 
and oxyacetylene gas welding of Illium, 
nickel-base, corrosion resistant alloy. (17) 


Powdered Metals. The New Jersey Zinc 
Co., 4 pp, ill, Vol. 3, No. 1. Metal Pow- 
der Press shows numerous ways in which 
metal powders are being used to cut fabri- 
cation costs of metal parts. (18) 


Contact Materials. Stackpole Carbon Co., 
No. 12. Shows company’s contact types of 
such materials as silver graphite, silver, 
molybdenum, and copper graphite. In- 
cludes data on materials and their applica- 
tions. (19) 


Nonmetallic Materials *® Parts 


Felt Vibration Mounts. American Felt Co., 
16 pp, ill. Description, uses, selection 
data and costs of Vibra-Mount felt mounts, 
said to cut transmitted vibration 85%. 

(20) 


Molded Plastics, Hard Rubber. American 
Hard Rubber Co., 80 pp, ill. Handbook of 
properties, tolerances and weights; de- 
sign techniques, machining and finishing 
methods for this firm’s hard rubbers and 
plastics. (21) 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 173. 











Plastics Fabrication. The Amplex Mfg. 
Corp., 4 pp, ill. Shows facilities for heat- 
ing, deep drawing and free blowing of 
acrylic plastics. Describes precautions 
taken to imsure accuracy. (22) 


Extruded Plastics. Anchor Plastics Co., Inc., 
8 pp, ill. Latest applications of custom- 
made thermoplastic extrusions. Includes 
properties of thermoplastics and types of 
extrusions available. (23) 


Packaging Materials. The Angier Corp., 16 
pp, ill. Describes facilities for solving in- 
dustrial packaging problems and this firm's 
various types of wrapping materials. (24) 


Rubber Ring Seals. The Arrowhead Rubber 
Co., 8 pp, ill, No. 502 B. Specifications 
and descriptions of this company’s rubber 
“O” rings. Gives properties of rings and 
design data for proper installation. (25) 


Industrial Insulation. Baldwin-Hill Co., 26 
pp, ill, No. J-1R. Thermal properties, 
costs and specifications of insulations for 
heat treating equipment, ovens and re- 
frigerating units. (26) 


Investment Castings. Casting Engineers, 
Inc., 4 pp, ill, No. 17. Discusses advan- 
tages of investment castings and charac- 
teristics of investment cast parts custom- 
made by this firm. (27) 


Porcelain Products. The Colonial Insulator 
Co., 12 pp, ill. Shows wide range of 
custom-made porcelain products, including 
insulators, forms for dipped rubber goods, 
and kitchen appliances. (28) 


Coated Fabrics. The Connecticut Hard 
Rubber Co. Uses, chemical, electrical and 
mechanical properties, and availability of 
heat resistant silicone rubber coated glass 
fabrics. (29) 


Plastic Insulation. Continental Coatings 
Corp., 8 pp, ill. Advantages, properties and 
applications of Hylag plastic insulation for 
cutting heat losses. Easily applied by 
trowel or spray. (30) 


Plywood. Douglas Fir Plywood Assn., 32 
pp, ill. Series of articles shows how to use 
plywood effectively in fixtures, displays, 
posters and signs. (31) 


Glass Products. Dunbar Glass Corp., 4 pp, 
ill. Descriptions of this firm's various in- 
dustrial glasses. Explains advantages of 
glass to the designer and gives physical 
properties. (32) 


Plastic Developments. E. I. du Pont de 
Nemours & Co. (Inc.), 4 pp, ill, No. 49. 
Plastics Bulletin shows new applications 
of this company’s plastics, including nylon, 
Teflon and Alathon. (33) 
Plastics Parts. The Fabri-Form Co., 21 pp, 
ill. Describes mumerous sample parts 
custom-made of thermoplastic and thermo- 


setting plastics, advantages of plastics and 
fabricating facilities. (34) 


Laminated Plastics Parts. The Formica Co. 
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Catalog gives full information on com- 
pany’s facilities for complete machining of 
Formica custom-made parts. (35) 


Polyvinyl Chloride Resins. B. F. Goodrich 

emical Co., 12 pp, ill, No. G-6. De- 
scribes applications of new Geon 404 
resins, capable of fabrication without plas- 
ticizers by conventional methods. Includes 
properties. (36) 


Rubber. B. F. Goodrich Chemical Co. 
Properties and applications of Hycar, high 
strength compression and heat resistant 
rubber suited to heavy duty service. (37) 


Rubber Reinforcing Resin. Goodyear Tire & 
Rubber Co., Chemical Div., No. 601-B. 
Features and applications of Pliolite S-6B 
resin giving greater plasticity in rubber 
processing at low temperatures. (38) 


Plastics Tubing. Elmer E. Mills Plastics, 
Inc., 8 pp, ill. Describes this company’s 
plastic tubing, piping and fittings, includ- 
ing some fabricating data and detailed cor- 
rosion information. (39) 


Carbon and Graphite Products. National 
Carbon Co., Inc., 20 pp, ill, No. M-8000-D. 
Descriptions, specifications and properties 
of this company’s products for chemical, 
metallurgical, mechanical and electrical 
applications. (40) 


Electric Furnace Refractories. Norton Co., 
24 pp, ill. New bulletin tells how to build 
a laboratory electric furnace indicating 
which refractories to use. (41) 


Alkyd Molding Compound. Plaskon Div., 
No. A-3. Describes process for use in 
molding Plaskon Alkyd 420 (granular 
type) compounds, with data on mold con- 
struction, preforming and preheating. (42) 


Molded Parts. Resistoflex Corp., 4 pp. ill, 
No. 4g/3. Properties and uses of this com- 
pany’s custom-molded parts and resinous- 
lined, reinforced industrial hose. (43) 


Molded and Laminated Plastics. The Rich- 
ardson Co., 24 pp, ill. Basic data on many 
plastics in use today giving both industrial 
and consumer uses and the ways they are 
produced. (44) 


Laminated Phenolics. Rogers Corp. “Here's 
Rogers and Its Fiberloys” describes Rogers 
Corp. and its laminated phenolics, vulcan- 
ized fibres and paperboards. (45) 


Sponge Rubber Products. Sponge Rubber 
Products Co. Shows properties, forms and 
wide applications of cellular rubber for 
cushioning, gasketing, sealing, etc. (46) 


Molded Ceramics. Star Porcelain Co. Gives 
technical data on characteristics of molded 
ceramic production for electrical wiring, 
electrical heating and special purposes. 

(47) 


Ceramic Laboratory Ware. The Thermal 
Syndicate, Ltd. Technical description, spe- 
cifications and prices of Vitreosil ware 
said to be superior to porcelain in some 
uses. (48) 
Molded Thermoplastics. Tri-State Plastic 
Molding Co., Inc. Folder describes this 
company’s facilities for producing to order 
thermoplastics parts by injection molding. 

(49) 


Rubber Parts. Tyer Rubber Co., 4 pp, ill, 
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No. 1c. Describes design and molding ser- 
vice for rubber parts specified by industry. 
(50) 


astics. Union Carbide and Carbon Corp., 
po pp, ill, No. 5863-I. Descriptions of 
various processes and products (plastics, 
chemicals and metals) this company pro- 
duces. (51) 


Carbon Graphite Parts. U. S. Graphite Co., 
68 pp, ill, No. G-49. Properties, chemical 
resistance, limitations, assembly informa- 
tion, design aids and 60 applications of 
Graphitar. (52) 


Rubber Products. U. S. Rubber Co., 25 pp, 
ill, No. M-9012. Detailed description of 
new research and development laboratory, 
indicating its place in development of rub- 
ber products. (53) 


Industrial Plastic. Westinghouse Electric 
Corp., 36 pp, ill, No. B-3184-D. Data 
book on properties, grades, shapes and 
sizes, applications and machining of Mi- 
carta, a reinforced resin. (54) 


Metal Parts ® Forms 


Die Castings. The Accurate Die Casting 
Co., 24 pp, ill. Shows company’s facilities 
for producing to order all types of zinc 
and aluminum die castings. Includes table 
of alloy properties. (55) 


Precision Investment Castings. The Adapti 
Co., 4 pp, ill, No. C-2M. Close tolerances 
and stronger metals are among advantages 
of Adapti Method of precision casting. 

(56) 


Precision Castings. Alloy Precision Castings 
Co., 8 pp, ill. Describes frozen mercury 
process for close tolerance precision cast- 
ing of parts to order. Shows numerous 
products. (57) 


Aluminum Die Castings. Aluminum Co. of 
America. Book contains detailed technical 
information for effective design of alumi- 
num die castings. (58) 


Aluminum Extruded Shapes. Aluminum 
Co. of America, No. AD-229. Explains 
potentialities of extrusion process for alu- 
minum as money-saver in fabrication opera- 
tions. (59) 


Certified Die Castings. American Die Cast- 
ing Institute, Inc. Discusses plan to pro- 
tect zinc alloy die castings buyers by sub- 
jecting producers’ products to regular test- 
ing. (60) 


Precision Castings. Atlantic Casting and 
Engineering Co., 721 Bloomfield Ave., 
Clifton, N. J. “Quality Precision Castings 
for Industry” explains advantages of Plas- 
termold process, gives specifications on 
this firm's alloys. Request from Atlantic 
Casting on company letterhead 


Cold-Formed Steel Shapes. Bethlehem Steel 
Co. Booklet illustrates various types of 
cold-formed steel shapes made from strip, 
sheet or plate giving their features and pos- 
sible applications. (61) 


Cemented Carbide Products. Carboloy Co., 
60 pp, ill, No. GT-250. Specifications and 
applications of this company’s cemented 
carbide tools and blanks, both standard 
and made to order. (62) 





Powdered Metal Parts. Chicago Powderg 
Metal Products Co., 4 pp, ill. Properti« 
and advantages of Camet custom-molde; 
powdered metal parts. Includes design 


types. (63) 
Heat Resistant Steel Castings. Chicay, 
Steel Foundry Co. Properties of Pyrastee| 
chromium-nickel alloy designed for use i 
high temperature and corrosion resistay; 
castings. (64) 


Corrosion Resistant Alloy Castings. Thy. 
Cooper Alloy Foundry Co., 4 pp. Indicates 
resistance of corrosion resistant alloys 
against about 400 corrosive chemicals 


(65) 


High-Speed Tool Bits. The DoAll Co, 
pp, ill, No. 51-805. Standard sizes ap 
prices of three types of high-speed too! 
bits and recommended uses for each. [p. 
cludes information for ordering, grinding 
and heat treating. (66) 


Fabricated Rings. Dresser Mfg. Div., 8 pp, 
ill. Generator frames, exhaust manifold 
and alternator spiders are some of the | 
lustrated applications of this firm's facili. 
ties for ring making. (67) 


Corrosion Resistant Castings. The Duralo 
Co., 16 pp, ill, No. 3150-G. Describes 
facilities for manufacture of chromiun 
iron and chromium-nickel castings. Give 
detailed properties of alloys and_ the 
uses. (68) 


Die Cast Parts. The Electric Auto-Lite C 
Die Casting Div., 16 pp, ill, No. G13 
Describes Facilities for economical manu: 
facture of quality die castings. (69) 


Investment Castings. Engineered Precision 
Casting Co., 4 pp, ill. Describes Epco pre 
cision investment castings. (70) 


Steel Castings. Farrell-Cheek Steel Co., 4 
pp, ill, No. 40. Examples of the intricate 
electric furnace carbon and alloy steel cast. 
ings produced by this company. (71) 


Steel Tubes. Globe Steel Tubes Co., 8 pp\ 
ill, No. 1a/12. Specifications and _ toler- 
ances of Gloweld-welded seamless tube 
and pipe of Globe iron and steel. (72) 


Self-Lubricating Bushings. Graphite Metal: 
lizing Corp., 8 pp, ill, No. 108. Describes 
Graphalloy grades for bushings and elec 
trical uses. Bearing design data included 

(73) 
Gray Cast Iron Parts. Gray Iron Founders 
Society, Inc. Booklet gives mechanical and 
engineering characteristics of gray cast iron 
Includes details for designing cast com 
ponents. (74) 


Double-Headed Parts. John Hassall, Inc 
Catalog shows numerous double-headed 
parts, indicating applications and suggest 
ing other applications of double-heading 
operations. (75) 


Precision Investment Castings. Hitchine! 
Mfg. Co., Inc. Folder shows numerous ¢as¢ 
histories showing advantages of precision 
investment casting of parts over other tab 


ricating methods. (76) 


Die Castings. The Hoover Co., 12 pp, il! 
No. 853. Shows this company’s facilities 
for producing zinc and aluminum die ca‘ 
ings. Includes design helps, describes 4p 
plications. (77) 


lron Castings. Hunt-Spiller Mfg. Corp. 
Comprehensive data useful in design © 
metal castings on properties and advan 
tages of gun iron and other metals. (78) 
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4 Aluminum Cable. Kaiser Aluminum & 


emical Corp. Properties of Kaiser Alu- 
minum ACSR and All-Aluminum Cable. 
Tables of reel sizes given. (79) 


Metal Rings. King Fifth Wheel Co. Cata- 
log and capacity charts of this company’s 


facilities for bending and welding metal 
rings for industrial purposes. (80) 


Aluminum Extruded Shapes. Light Metals 
Corp., 6 pp, ill. Shows facilities for pro- 
ducing to order a variety of indicated alu- 
1um fabrications and extruded shapes. 


(81) 


Die Castings. Madison-Kipp Corp., 32 pp, 
| Describes company’s aluminum and 
sinc die castings. Also shows Kipp Feather- 
Weight air grinder and Fresh Oil lubri- 
: (82) 


Gray Iron Castings. Meehanite Metal 
Corp., 8 pp, ill, No. 30. One of a series 
of bulletins describing the current uses of 
Meehanite gray iron castings. (83) 


Tungsten Carbide Parts. Metal Carbides 
Corp., No. 50-G. Descriptions and speci- 
fications of available Talide Tungsten car- 


(84) 


Precision Castings. Microcast Div., Austenal 
Laboratories, Inc., 16 pp. Describes Mi- 
rocasting process and indicates its ad- 
vantages in the custom production of small 
(85) 


Nonferrous Castings. Monarch Aluminum 
Mfg. Co., 4 pp, ill. Describes permanent 
nold castings made by new process to give 
high, dense finish of great durability. (86) 


. cli 
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Screw Machine Parts. Mueller Brass Co., 6 
pp, ill. Shows brass, bronze and copper 
ustom-made screw machine parts avail- 
able, and lists other nonferrous products. 

(87) 


Nonferrous Die Castings. The New Jersey 
Zinc Co., 28 pp, ill. Applications and prin- 
| features of Zamak-3 and Zamak-5 


lloy die castings. (88) 


Fam Resistant Castings. The Ohio Steel 
Foundry Co., 8 pp, ill, No. F347. Shows 
rious steel high temperature castings for 
t treating purposes (89) 


Perforated Metal Products. Pittsfield Prod- 
ts, Inc., 2 pp, ill. Describes this com- 
pany's facilities for fabricating wire cloth 
and perforated metal products. Includes 
several applications. (90) 
Metal Powder Parts. Plastic Metals Div., 
i pp, ill, No. 567. Describes applications, 
advantages and limitations of powder 
ietallurgy as used by this firm for custom- 
naking parts. (91) 
Copper Tubing. Reading Tube Corp., 24 pp, 
|. Describes manufacture, properties, spe- 
ications and uses of Lektroneal copper 
bing (92) 
Mechanical Tubing. Republic Steel Corp., 
Steel & Tubes Div., 8 pp, ill, No. STMT 
). Advantages, applications, tolerances 
properties of this company’s Electru- 
echanical tubing. (93) 


Circle Items you desire... . 
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Aluminum Stampings. Reynolds Metal Co., 
Industrial Parts Div., 4 pp, ill, No. 1P600. 
This company’s facilities for producing alu- 
minum stampings and the advantages ob- 
tained from their use. (94) 


Stainless Steel Cable. John A. Roebling’s 
Sons Co., 4 pp, ill. Case histories showing 
advantages of this company’s Aircord, said 
to have high strength, great flexibility and 
small diameter. (95) 


Mechanical Tubing. Joseph T. Ryerson & 
Son, Inc., 4 pp, ill. Specifications and 
descriptions of round, square and stainless 
tubings. Includes some applications and 
indicates other available types. (96) 


Spun Metal Parts. Spincraft, Inc., No. 3. 
Data book on metal spinning and fabricat- 
ing gives data on process and help in de- 
signing for economical production. (97) 


Cast-Weld Construction. Steel Founders’ So- 
ciety of America, ill. Outlines numerous 
examples of leading foundries’ applica- 
tion of castweld construction to obtain 
metals savings and production economies. 


(98) 


Small Tubing. Superior Tube Co., 4 pp, ill, 
No. 32. Available analyses, production 
limits, commercial tolerances, temper desig- 
nations and descriptions of this firm's small 
seamless and Weldrawn tubing. (99) 


Steel Forgings. Titusville Forge Div., 
Struther Wells Corp., 8 pp, ill. Describes 
facilities for precision forging of parts 
regardless of size, metal or alloy. Shows 
numerous parts produced. (100) 


Stainless Tubing. Trent Tube Co. Trent- 
weld Data Bulletin describes Trentweld 
Stainless steel tubing, machine formed and 
welded in wide range of sizes. (101) 


Steel Castings. Unitcast Corp. Plastic slide 
indicator gives handy description of prop- 
erties and compositions of various steels 
for use in steel castings. (102) 


Coatings °® Finishes 


Chromate Coatings. Allied Research Prod- 
ucts, Inc., 4 pp, ill. Characteristics of Iri- 
dite chromate coatings; said to give good 

















corrosion protection, paint adherence and 
wide color choice. (103) 


Surface Coating Resins. American Cyana- 
mid Co. Properties, compatability and dry- 
ine schedules of alkyd, formaldehyde, phe- 
nolic and dibasic acid resins for use on 
surface coatings. (104) 


Protective Coatings. Houghton Laboratories, 
Inc., 3 pp, ill. Applications and uses of 
“Coradon” and “Coradal” metal condi- 
tioning systems for abrasion and chemi- 
cally resistant coatings. (105) 


Phosphate Coating. Parker Rust Proof Co., 
7 pp, ill, No. A1521. Describes Bonderite 
170 process for coating aluminum for cor- 
rosion protection and aiding in drawing. 
Shows equipment and gives specifications. 

(106) 


Sealing Process for Castings. Western Seal- 
ant, Inc., 2 pp, ill. Discusses process for 
eliminating porosity from metal castings 
and Fiberglas laminates without visible 
effects. (107) 


Methods and 
Equipment 





Heat Treating * Heating 


Model Making Stove. American Lava Corp., 
4 pp, ill, No. 146. Properties and methods 
of heat treating Lava, hydrous aluminum 
Or magnesium silicates useful for model 
making. (108) 


Radiant Glass Panels. Corning Glass 
Works, 8 pp, ill, No. B-86. Uses and fea- 
tures of Pyrex glass panels coated with 
electrically conducting coating for radiant 
heating and drying. (109) 


Controlled Atmosphere Furnaces. Dow Fur- 
nace Co., 4 pp, ill. Data on batch-type 
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controlled atmosphere furnaces for gas 
cyaniding, carburizing and other opera- 
tions. (110) 


Surface Hardening Compound. Eutectic 
Welding Alloys Corp., 6 pp, ill. Describes 
Instant-Hardner for rapid surface harden- 
ing of steel tools and parts using a welding 
torch. (111) 


Electric Furnaces. Harper Electric Furnace 
Corp., 4 pp, ill. Descriptions of various 
high temperature electric furnaces for spe- 
cial applications and electric tunnel kilns 
for processing ceramics. (112) 


Oil Burners. Hauck Mfg. Co., 8 pp, ill, No. 
3-M. Features, applications and accessories 
of four types of Venturi high pressure in- 
dustrial oil burners. (113) 


Atmosphere Generator. Hevi Duty Electric 
Co., 2 pp, ill, No. IND-1147-CR. Use, 
construction and specifications of this com- 
panv’s “Atmo-Gen” units. (114) 


Heat Treating Fixtures. Hoskins Mfg. Co. 
Catalog shows various heat treating fix- 
tures, baskets, etc., made from heat resist- 
ant alloys. (115) 


Endothermic Generators. Ipsen Industries, 
Inc., 2 pp, ill, No. G-15. Shows automatic 
endothermic generators having capacities 
of 500 and 1000 cu ft per hr. (116) 


immersion Melting Pots. C. M. Kemp Mfg. 
Co. Technical data on this company’s im- 
mersion melting pots for melting soft 
metals with maximum efficiency, good heat 
control. (117) 


High Frequency Heating Units. Lepel High 
Frequency Laboratories, No. MM-7. Spe- 
cifications, features and advantages of this 
company’s low cost, high frequency heat- 
ing units. (118) 


Low Frequency Induction Heating. Loftus 
Engineering Corp., 4 pp, ill. Description, 
operating characteristics and advantages of 
this company’s 60-cycle induction heating 
apparatus. (119) 
Heat Treating Accessories. Rolock, Inc., 4 
pp, ill, No. 949. Describes use of heat and 
corrosion resistant alloys in baskets, racks, 
muffles, retorts, trays, etc. (120) 


Ammonia Dissociators. Sargeant & Wilbur, 


Inc., 4 pp, ill, No. A.D. 10. Features, 
specifications and applications of a variety 
of this company’s ammonia dissociators. 

(121) 


Heat Treating Equipment. Sunbeam Corp., 
Sunbeam Stewart Industrial Furnace Div., 
4 pp, ill, Vol. 10, No. 6. Metal Minutes 
shows various applications of this com- 
pany’s equipment in user's plants. (122) 


Heat Treatment of Ammunition. Surface 
Combustion Corp., 4 pp, ill, No. SC-153. 
Step-by-step description of heat treatment 
processes and necessary equipment for 
beginning-to-end production of ammuni- 
tion. (123) 


Gear-Hardening Machine. Westinghouse 
Electric Corp., No. B-5259. Describes 
operation of radio frequency gear-harden- 
ing machine for hardening gears and 
shafts. (124) 


Radiant Heaters. Edwin L. Wiegand Co., 
29 pp, ill, No. FM-2060. Case histories of 
Chromalox electric radiant heaters with 
wide assortment of uses. (125) 


Cleaning * Finishing 


Metal Plating Facilities. American Nickel- 
oid Co. Brochure shows in detail this com- 
pany’s facilities for plating copper, chro- 
mium, nickel and brass on various bases 
for defense purposes. (126) 


Diamond Abrasives. Buehler Ltd., 4 pp. 
Describes advantages of using Diamet- 
Hyprez abrasives for polishing metallurgi- 
cal specimens. (127) 


Plating Tanks. The Chemical Corp., 4 pp, 
ill. Data sheets on chemical resistance of 
resin bonded Fiberglas plating tanks, their 
specifications and advantages. (128) 


Alkaline Etching Compound. The Diversey 
Corp., 4 pp, ill, No. 51A. Properties and 
characteristics of Aluminux, compound 
for etching aluminum. Includes case his- 
tories showing advantages. (129) 


Diamond Abrasive. Elgin National Watch 
Co., 4 pp, ill, No. 5000651. Performance 
and application advantages of Dymo-C 
diamond abrasives especially prepared for 
use on carbide dies. (130) 













industrial Cleaning Equipment. R. | Ma. 
hon Co., 12 pp, ill, No. A-650. Descrin. 
tions of high production industria! cleap,. 
ing and finishing systems designed {, 
equipment of all sizes. (131) 


Pickling Process. Neilson Chemical () 
No. 51-3. Complete data on Prep-Pjk.j 
phosphoric acid pickling process said to 
offer several advantages over sulfuric acid 
processes. (132) 


Paint Stripping. Oakite Products Co. How 
to Strip Paint recommends ways for strip. 
ping such finishes as oil-base paints, enam. 
els, alkali-resistant plastics and lacquers 
(133) 
Die Finishing Process. Pangborn Corp., No. 
1400. Data on Hydro-Finish die Cleaning 
process, said to remove oxides, cut hand 
finishing 60% and maintain 0.0001.-ip. 
tolerances. (134) 


Metal Cleaner. Philadelphia Quartz Co, 
ill, No. 33-4 Describes Metso 66 soluble 
silica heavy duty alkali metal cleaner with 
brief recommendations for use. (135) 


Tumbling Compounds and Processes. Tumb. 
L-Matic, Inc., 2 pp, No. PC-50. Describes 
new Tumb-L-Matic wet and dry processes 
for finishing parts by tumbling. (136) 


Welding * Joining 


Aluminum Fasteners. Aluminum ( 

America, 8 pp, ill, No. AD-244. Descri 
tions and specifications of this firm's stan 
dard and miscellaneous fasteners and screw 
machine products. (137) 


Stainless Fastenings. Anti-Corrosive Metal 
Products Co., Inc., 80 pp. Catalog indexes 
and prices of over 7000 varieties of stain 
less steel screws, bolts and other fasteners. 

(138) 
Welding Positioners. Cullen-Friestadt Co 
ill. Catalog shows line of hand or power 
operated welding positioners with a 
cities up to 30,000 lb. (139) 


Solder Alloys. Federated Metal Div., 36 | 
ill. Properties of fusible alloys, principles 
and thermal effects of soldering and appli 
cations, descriptions and specifications 
this company’s solders. (14 


Rivet-Type Fasteners. B. F. Goodrich Co 
Rivnut Div. Cardboard “demonstrator 
illustrates working principle of Rivauts, 
their construction and applications. (141) 


Wing Nuts. Gries Reproducer Corp. Data 
on zinc alloy wing nuts said to be strong, 
rust-proof, low cost, available in all co 

mercial finishes and thread sizes. (142) 


Noncorrosive Fasteners. H. M. Harper ¢ 
134 pp. Shows 7000 stock fasteners 
cluding bolts, screws, nuts and rivets mad 
of three to ten noncorrosive alloys. (143) 


Fasteners. Huck Mfg. Co., 5 pp, ill. D 
scription and specifications of Huck Lock- 
bolts, new high shear strength fasteners 
incorporating principles of rivets 4 


bolts. (144) 


Girele Items you desire 
on reverse side . 


MAIL THIS CARD 
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Helium Arc Welding. The Linde Air Prod- 
ucts Co., 28 pp, No. F-6190. Information 
on welding and hard-facing many commer- 
cial metals by the Heliarc process. (145) 


Arc Welding Machines. Miller Electric Mfg. 
Co. Complete line of a.c. arc welding ma- 
chines said to be adapted to all applica- 
tions of “Heliarc’’ process. (146) 


Precious Metal Solders. The J. M. Ney Co., 
1 p. Melting ranges, colors and identifica- 
tion numbers of this company’s gold and 
platinum solders for electronic tubes. 

(147) 


Weld Screws. The Ohio Nut and Bolt Co. 
List of stock sizes of weld screws for spot 
and projection welding made of low car- 
bon steel, brass or stainless steel. (148) 


Self-Locking Fasteners. The Palnut Co., 1 p, 
ill. Describes self-locking machine screw 
Palnuts, coil tube fasteners, shield can 
fasteners and acorn Palnuts. (149) 


Adjustable Fasteners. South Chester Corp., 
Southco Div., 4 pp, ill. Describes adjust- 
able door fasteners for machinery doors. 
Said to be applicable quickly and resist 
loosening due to vibration. (150) 


Carbon Arc Welding. Speer Carbon Co., 8 
pp, ill. Advantages of carbon arc welding 
for fabricating and repairing alloy and 
nonferrous metals. (151) 


Special Fasteners. The Townsend Co., 4 pp, 
ill, No. TL-63. Descriptions and advan- 
tages of Nylok Locknuts and Tufflok 
Nuts, including specifications and avail- 
able finishes. (152) 


Forming e Casting « Molding 
e Machining 


Maintenance of Cutting Tools. The Carbor- 
undum Co., 72 pp, ill, No. 10. Helpful 
booklet on proper methods for keeping 
alloy and high-speed steel cutting tools 
sharp by grinding. (153) 


Broaching Machines. Cincinnati Milling 
Machine Co., 4 pp, ill, No. M-1709-1. 
Specifications and oil requirements of 
Hydro-Broach machines. Describes stan- 
dard equipment and extra accessories. 

(154) 


Plastics Molding Equipment. Improved 
Paper Machinery Corp., 4 pp, ill. Fea- 
tures and advantages of Impco injection- 
compression, plunger, transfer and injec- 
tion molding machines for plastics. (155) 


Machining Laminated Plastics. Synthane 
Corp., 6 pp, ill. Recommended techniques 
or common machining operations on lami- 
nated plastics. Includes properties and de- 
sign hints. (156) 


Punch Presses. W/ales-Strippit Corp., 8 pp, 
ill, No. TC. Describes this company’s new 
twin column presses and their use in 
blanking, forming, bending, drawing, 
notching and punching operations. (157) 


Metal Forming Facilities. R. D. Werner Co., 
4 pp, ill. Explains relative merits of cold 
toll forming and extruding light metal 
Shapes. Shows company’s facilities for both 
types of fabrication. (158) 


Inspection e Testing e Control 


Fatigue Testing Machine. The Baldwin- 
Lima-Hamilton Corp., 2 pp, ill, No. 313. 
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Operating principle, specificafftons and 
applications of Sonntag SF-4 fatigue ma- 
chine. (159) 


Laboratory Microscopes. Bausch & Lomb 
Optical Co., 24 pp, ill, No. D-185. De- 
scriptions and specifications of various mi- 
croscopes for such uses as metallurgical 
microanalysis. (160) 


Metallograph. Bausch & Lomb Optical Co., 
20 pp, ill, No. E-232. Features of Balphot 
metallograph for microscopic examination 
of metallographic specimens. (161) 


Pyrometers. Claud S. Gordon Co., 4 pp, ill. 
Uses, applications and specifications of 
various pyrometers offering a complete 
line for high and low temperature indica- 
tions. (162) 


Bend Testing Machine. Krouse Testing Ma- 
chine Co., 4 pp, ill, No. 46-W. Specifica- 
tions and description of high capacity re- 
peated bending machine. (163) 


Universal Testing Machines. National Forge 
& Ordnance Co., Testing Machine Div., 
No. 501. Specifications, capacities and 
operating principle of table model uni- 
versal testing machines. (164) 


Spectrographs. National Spectographic 
Laboratories, Inc., 4 pp, ill, No. 300. De- 
scription, operating principle and control 
features of spectrograph units for both 
quantitative and qualitative analysis. (165) 


X-Ray Equipment. Picker X-Ray Corp., 8 
pp, ill, No. 21250. Describes complete 
line of X-ray equipment from 50 kv to 
24,000 kv. Includes complete accessories 
and protective equipment. (166) 


Tensile Testing Machines. Scott Testers, 
Inc., 6 pp, ill, No. 50. Shows wide assort- 
ment of testing machines for testing ten- 
sile strength of materials such as rubber, 
paper, wire and thread. (167) 


Ultrasonic Inspection Device. Sperry Prod- 
ucts, Inc., No. 50-105. Detailed descrip- 
tion of Reflectroscope (including specifica- 
tions) for nondestructive testing of metals 
to depths of 25 feet. (168) 


Pyrometers. Tagliabue Instruments Div., 
34 pp, ill, No. 1101 J. Detailed data on 
Celectray thermal indicating or recording 
controllers and accessories designed for 
high sensitivity and accuracy. (169) 


Temperature Indicators. Tempil Corp., fold- 
er, No. 501. Describes temperature indi- 
cating crayon, pellets and coating. Shows 
useful temperature range and uses. (170) 


Thermocouples. Thermo Electric Co., Inc. 
Catalog describes and gives specifications 
and advantages of many types of thermo- 
couples, quick coupling connectors, panels 
and accessories. (171) 


General 


Chain and Belt Conveyors. Michigan Steel 
Casting Co., 8 pp, ill, No. 1-B. Shows 
Misco rivetless chain conveyors and Wood- 
man belt conveyors for high temperatures. 

(172) 











Alumibona™ 


The molecular 
bonding of Aluminum 
and its alloys to 
iron and steel 
and their alloys 












Applications of the ALUMIBONDING 
process of molecularly bonding 
aluminum and its alloys to steel or 
iron are innumerable. In a general 
way they may be grouped into 
four classes: 


LIGHTWEIGHT... 


combining the lightness 

~~ of aluminum and the strength 

“=* of steel or iron and taking advantage 
. of the machinability of aluminum. 






“HEAT 
DISSIPATION 
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CORROSIO 
RESISTANCE 


Pure aluminum | 
or any of its 
alloys can be 

bonded to 

cast iron, 
carbon steel, 5m 

high alloy eS 
steel, stainless, "BON 
‘inconel and = a 
many others. 

Heat treatment 
after bonding 

is possible. 
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On any burnishing problem 


DEPEND onDU-LITE 
for a Sparkling Finish 








Here's a 
COS@é i. 





Courtesy Bevin Bros. Mfg. Co. 


After tumbling with an ordinary 
compound, these kids’ bicycle bells 
came out a dull lifeless gray. Sub- 
stituting Du-Lite’s #3 Burnishing 
Compound completely removed the 
gray soapy film, and gave the bells 
a bright mirror finish at a substantial 
saving of compound per month. 





What’s YOUR problem? 


Du-Lite’s service to industry is com- 
plete from research on specific metal 
finishing problems to installation of 
processing equipment. Du-Lite’s line 
includes cleaners, strippers, blacking 
agents, wetting agents, passivating 
agents, rust preventatives, burnish- 
ing compounds etc. for any type of 
metal. 
See your nearest Du-Lite Field Engineer 
or write for more information. 


¥ 
DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 5 
Rush information on your products for finishing : 
following metals: : 
Aluminum........ Steel........ Stainless Steel..... 5 
| Copper................ a : 
Others : 
Name : 
Company. : 
a a EC Renan : 
rash dceastilsisiiiitandabeiih . Jone........ State ; 


Du-Lite 


METAL FINISHING SPECIALISTS 
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Meetings and Expositions 


AMERICAN SOCIETY OF Bopy EN- 
GINEERS, annual convention. De- 
troit. Nov. 7-9, 1951. 

MEEHANITE CASTING MANUFAC- 
TURERS, annual meeting. New 
York. Nov. 7-9, 1951. 

NATIONAL FOUNDRY ASSOCIATION, 


annual meeting. Washington, 
D. C. Nov. 7-9, 1951. 
STEEL FOUNDERS’ SOCIETY OF 


AMERICA, technical and operat- 
ing conference. Cleveland. Nov. 


8-10, 1951. 

NATIONAL ELECTRICAL MANUFAC- 
TURERS ASSOCIATION, annual 
meeting. Atlantic City, N. J. 


Nov. 12-15, 1951. 

MAGNESIUM ASSOCIATION, annual 
meeting, New York. Nov. 15- 
16, 1951. 

NATIONAL METAL TRADES ASSOCI- 
ATION, annual convention. Chi- 
cago. Nov. 19-20, 1951. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, annual meeting. 
Atlantic City, N. J. Nov. 25- 
30, 1951. 

NATIONAL CHEMICAL EXPOSITION. 
New York. Nov. 26-Dec. 1, 
1951. 

PITTSBURGH DIFFRACTION CON- 
FERENCE. Pittsburgh. Nov. 29- 
30, 1951. 

AMERICAN INSTITUTE OF CHEMI- 
CAL ENGINEERS, annual meeting. 
Atlantic City, N. J. Dec. 2-5, 
1951. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
electric furnace steel conference. 
Pittsburgh. Dec. 6-8, 1951. 


INSTITUTE OF THE AERONAUTICAL 
SCIENCES, Wright Brothers Lec- 
ture. Washington, D. C. Dec. 
17, 1951. 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, an- 
nual meeting. Philadelphia. Dec. 
26-31, 1951. 

PLANT MAINTENANCE SHOW AND 
CONFERENCE. Philadelphia. Jan. 
14-17, 1952. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, annual meeting. Detroit. 
Jan. 14-18, 1952. 

SOCIETY OF PLASTICS ENGINEERS, 
INC., national conference. Chica- 
go. Jan. 16-18, 1952. 

AMERICAN INSTITUTE OF MINING 
& METALLURGICAL ENGINEERS, 
annual meeting. New York. Feb. 
18-21, 1952. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, spring meeting and 
committee week. Cleveland. Mar. 
3-7, 1952. 

SociETY OF AUTOMOTIVE ENGI- 
NEERS, passenger car, body and 
materials meeting. Detroit. Mar. 
4-6, 1952. 

SOCIETY OF THE PLAsTics INDUs- 
TRY, annual national meeting. 
Philadelphia. Mar. 11-14, 1952. 

















TRAINED MANPOWER 
IS SCARCE! 








Why Waste 
Your “Star” Technicians 
on Routine Jobs? 


There’s no reason for tying up engi- 
neers and chemists on routine testing 
jobs where their talents and know/- 
edge are not utilized at maximum 
potential. 

Let us release your trained man- 
power for vital tasks of product devel- 
opment, trouble-shooting, and prob- 
lems involving intimate knowledge of 
your own operations. We are emi- 
nently capable of handling all your 
routine testing which normally flows 
through your laboratories. 

Our staffs include engineers, chem- 
ists, physicists, biologists, and speci- 
ally trained technicians. They have at 
their disposal extensive scientific 
equipment including such facilities 
as a radioisotope laboratory and a 
spectro-chemical laboratory. 

Let’s discuss the matter at your con- 
venience. We are sure you will find it 
more economical, as well as more eff- 
cient, to use our services for your rou- 


tine testing. 





UNITED STATES 
TESTING COMPANY, Inc. 


1600 Park Avenue, Hoboken, N. J. 


PHILADELPHIA - BOSTON - PROVIDENCE 
CHICAGO NEW YORK DENVER 
MEMPHIS LOS ANGELES 


Member of American Council of Commercial Laboratories 
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When We Sell Wire 
WE GIVE SERVICE 


There’s more than quality steel in Continental wire— 
there’s service . . . the kind of helpful service that fre- 


a a 
quently results in the saving of both time and money for S p ecia i " i re S$ h a pe 3 


our customers. Continental takes a personal interest in ¥ , " 
every customer. We make it a point to provide exactly the For Special Application is 
right grade or temper of wire for a specific need. Our 

many years of experience in producing wire for more 
than a thousand uses often enables us to provide wire 
users with practical and beneficial advice that helps them wire helps them trim costs and add sales 


build better products. Our location and size permit this ' er 4 | 
close, family relationship and make us a select wire source appeal to otherwise ordinaty products. 


Many of our customers find that shaped 





for our customers. Providing wire in special shapes is anoth- 





er Continental service for its customers. 





©Trade Marks Reg. U.S. Pat. Off. 


CONTINENTAL 


i Op 7 FO) 80) Fwy le), 


GENERAL OFFICES. © KOKOMO, INDIANA 






‘ 


| 






PRODUCERS OF Manufacturer's Wire in many sizes, KOKOTE, Flame-Sealed, Coppered, Tinned, Annealed, ALSO, Coated and Uncoated Stee! Sheets, Nai 
shapes, tempers and finishes, including Galvanized, Liquor Finished, Bright, Lead Coated, and special wire. Continental Chain Link Fence, and other produc 





Tempilstiks 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 

@ FLAME-cUTTING = .440 
© TEMPERING available 
® FORGING in pellet 
® CASTING and 
@ MOLDING liquid 
© DRAWING toes 


© STRAIGHTENING 
® HEAT-TREATING 
IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
femperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 





the specified temperature has _ gives up 
been reached. to 2000 
readings 





Available in these temperatures (°F) 





113. | 263 | 400 950 | 1500 
125 | 275 | 450 | 1000 | 1550 
138 288 500 1050 1600 
150 | 300 550 1100 1650 
163 | 313 | 600 | 1150 | 1700 
do 325 | 650 | 1200 | 1750 
200 | 338 | 700 | 1250 | 1800 
213 | 350 | 750 | 1300 | 1850 
225 | 363 | 800 | 1350 1900 
238 | 375 | 850 | 1400 1950 
250 | 388 | 900 | 1450 | 2000 


FR .—Tempil® “Basic Guide 
to Ferrous Metallurgy” 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 
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BS< SERVICE:>: 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 


Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 


Dept. 24+ 3000 South Wallace $t., Chic 16, Hl. 
Dept. 24+ 2035 Hamilton Ave., Cleve! 14, Ohio 
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BOOK REVIEWS 


THEORY OF PerFectty Prastic Sorips. By 
William Prager & Philip G. Hodge, Jr. Pub- 
lished by John Wiley & Sons, Inc., New York 
16, N. Y., 1951. Cloth, 6% by 9% in., 264 
pages. Price $5.50. This book is not an ex- 
haustive treatise on the general theory of plas- 
ticity. Rather it is an introduction—the first 
in English to be written on an intermediate 
level—to the particular branch of the general 
theory known as the theory of perfectly 
plastic solids. The authors cover this branch 
because it has most nearly taken definitive 
form, and because numerous results of prac- 
tical importance are now available or within 
reach. 


Woop Tecunotocy. Tuirp EpitTion. By 
Harry Donald Tiemann. Published by Pitman 
Publishing Corp., New York 19, N. Y., 1951. 
Cloth, 6% by 9% in., 396 pages. Price $6.00. 
Due to curtailments during the war, much 
desirable material was deleted or abridged in 
the previous edition. This has now been 
restored or amplified, and considerable new 
material has been added. This Third Edition 
now represents the culmination of nearly a 
lifetime of wumrestricted research on lumber 
production and on the properties, manufacture 
and uses of wood. 


StyrRENE. By A. L. Ward & W. J. Roberts. 
Published by Interscience Publishers, Inc., 
New York 1, N. Y., 1951. Cloth 6% by 9% 
in., 132 pages. Price $3.50. Styrene has 
become the key substance for the production 
of synthetic rubber, injection molding powders, 
and many other products. Information on the 
investigation, production and application of 
this compound has been presented in a 
straight-forward manner, on the basis of the 
original literature and of the experiences of 
the authors in the present monograph. 


PHASE TRANSFORMATION IN Sorips. By R. 
Smoluchowski, J. E. Mayer & W. A. Weyl. 
Published by John Wiley & Sons, Inc., New 
York 16, N. Y., 1951. Cloth, 5% by 8% in., 
660 pages. Price $9.50. This book consists of 
papers presented at a recent symposium held 
at Cornell University, plus the discussions of 
these papers. An Editorial Committee, headed 
by Dr. R. Smoluchowski, prepared the papers 
and discussions for publication. The papers 
result in a study which cuts across many 
fields of science and unifies the knowledge 
gained in each of the fields in a critical 
survey of the basic theories and experimental 
facts of the solid state. 


ELEcTRO-PLATING — A 
Practice. S1xtH Epition. By Samuel Field 
& A. Dudley Weill. Published by Pitman 
Publishing Corp., New York 19, N. Y., 1951. 
Cloth, 5% by 7% in., 546 pages. Price $6.00. 
This book explains and illustrates the latest 
methods used in electro-plating, the principles 
underlying modern processes, and the plant 
and apparatus employed in every branch of 
the work. Comprehensive, well illustrated and 
thoroughly practical, it is an essential guide 
for the student, the practical plater, and all 
concerned with the technical side of the in- 
dustry. 


SurRVEY OF MODERN 








your processing calls 
for boiling acids, 


alkalies or salts. . . 


The Foote Mineral Company, 


a leading producer of metal- 
lurgical salts for the past 75 
years, has standardized on 
Haveg tanks, agitators, pipe, 
valves, pumps and other equip- 
ment for the digestion of ores 


with boiling hydrochloric acid. 


The Haveg equipment shown 
plays an important part in the 
processing done by this out- 
standing metallurgical firm. If 
your processing calls for the 
use of corrosive acids, alkalies, 
salts or solvents, be sure to 
check on the advantages Haveg 


equipment offers you. 


Mo 
HAVEG 
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ATTENTION: 


MATERIALS 
ENGINEERS 

e DESIGNERS 

e ENGINEERS 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE- 
RIALS & METHODS has pub- 
lished 60 of these outstanding 
manuals during the last five 
ears. The supply of many has 
sa exhausted, but the follow- 
ing subjects are available: 


#2 Powder Metallurgy 


13 Precision Investment Castings 

27 Hard Facing Materials 

30 Clad Steels 

32 Organic Finishes for Metals 

35 Aluminum Alloy Castings 

37 Rubber as an er een Material 

39 Permanent Mold Castings 

43 Metal Cleaning 

44 Mechanical Tubing 

46 Cemented Carbides 

47 Forgings—Ferrous and Nonferrous 

48 Gray !ron Castings 

49 Thermosetting Plastics 

52 Structural Parts from Metal Powders 

54 Fabricated Materials & Parts 

56 Porcelain Enamels 

57 The Thermoplastics 

58 Beryllium Copper 

59 Stainless Steels 

60 Wire as an Engineering Material 

61 Extruded Metal Shapes & Their Uses 

62 Ceramics for Engineering Applications 

63 Heat Resistant Castings 

64 Mechanical Finishing of Metals—for 
Decorative Purposes 

65 Welding Electrodes and Rods—for 
Ferrous & Nonferrous Metals 

67 Nondestructive Testing of Engineering 
Materials and Parts 

68 Glass as an yg Material 

69 Cleaning and Finishing Stainiess Steels 

70 Compression Molded Plastic Parts 

71 Wrought Aluminum Alloys 

72 How to Overcome Materials Shortages 
in Product Design and Manufacture 

73 Die Castings 

74 Wrought Phosphor Bronzes 

75 Salt Baths for Metal Treating 


Inexpensive 

The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 

Order Now 

Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 

















MATERIALS & METHODS 
330 West 42nd Street 
New York (8, WN. Y. 


Please send me............. coples each of 
the following manual reprints: 

at wn a — ae a ae cee 
44 46 47 48 49 52 54 56 57 
58 59 60 61 62 63 64 65 67 
So @n7nr TR 2 *. FB 


Send to: 














PROMPT DELIVERY! 


FOR ‘'D.O.’’ WORK 





ALUMINUM 
EXTRUSIONS 


ROLL-FORMED SHAPES 


Let Werner light metal shapes 
help you meet “D.O.” deadlines. 

You can get prompt delivery of 
“custom” shapes in extruded alu- 
minum, as well as roll-formed alu- 
minum, stainless steel, brass, zinc 
and copper. Shapes are manufac- 
tured to close tolerances, to your 
exact specifications. Quality is as- 
sured by Werner’s extensive manu- 
facturing and engineering experi- 
ence, plus full production facilities, 
including tool-and-die-making 
equipment. 

For an estimate, send drawing 
and specifications, plus data on 
quantity, finish, length, etc. Werner 


can perform the following second- 


ary operations — bending, drilling, 
punching, cutting, counter sinking 
and welding. Finishes—as ex- 
truded, polished or anodized. 


R. D. WERNER CO., INC. 


295 FIFTH AVE., N. Y.16,N. Y. © PHONE MU 6-2595 


MANUFACTURERS OF ALUMINUM EXTRUSIONS 


b+ 9° bo" b'b* o's" b**S*0*8*0*0* 82 *0*o* 0": 


AND ROLL-FORMED SHAPES 


BROLIN CE Mh Ot 3 2 


Send to: 

R. D. WERNER CO., Inc., Dept. MM 

295 Fifth Ave., New York 16,N Y 
FREE bulletins describing manu- 

facturing facilities and telling when to 

choose extruded or rolled shapes. 
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The Editor’s Page 


LL LES ERA a re, 





H. R 
PHIL 
JOH 
, important thing, not the length. We can present KEN 
Time for ' as 4 : : eRe 
® for @ New Overcoat good exhibits to bolster either side of the editorial 
argument. However, one of the best demonstra- 5. 
| ZA | r Ty Z tions of how to use long advertising appeared ELE/ 
[270s 1Y; > Ape At Dig in our September issue. There, U. S. Rubber really GIL 
ry 6 Li AAV pa gives a complete story on polyester resins. In one i 
j ? ¥ \Y Aron 
ia L/ ye) AY oo page there are more than 1,000 words used to 
LAW r-7 | carry the message. In this instance the old Chinese 
| p 1 adage is reversed to the extent that no picture FRE! 
A\dd/ | SDS <A & could convey the desired message one-thousandth 
\ oe ; ae as well as these well chosen words. FRAI 
Magazines have many traits of the feminine sex, pe 
not the least of which is a desire to keep abreast _ 
of changing fashions. Fortunately, the new fashion | - : 
" ; . _ - i . : _— oe "more AdaiecTives 
ee es oe = he oe Titanium and zirconium have been coming 1n A. | 
of explainin that very a. pa will t . y ie for their share of attention in the newspapers and ae 
a brand sa Puiveins ns hs ond abiter general publications recently. In describing these aid 
¢ ¢ ‘ i > €al > : < ' 7 ¢ ; 
we have tried dozens of new ‘‘coats.”’ hoping to metals, various writers have drawn upon their store M. 
find one which best sets off our personality. We of adjectives to serve as a cover for etc Fang o! 
think : A, é knowledge. For example, titanium has been re- O. 
ne Na ig one that does just that. Hope rave Ae feotponatly the “Cinderella” metal. 
Now zirconium has become the ‘magic’ metal. - 
The latter reference was made in revealing that 
. y zirconium is used im « new ointment for poison C. 
A | aes ivy. More surprising than the adjective is the - 
>A Uy statement that zirconium is a secret metal. 
Nie —J RIC 
val on NPA Wi 


A ad vi¢ 


At the NPA meeting referred to, one speaker 
advised that all copper users should search for 
places where aluminum could be used as an alter- 
nate. His point was that aluminum supplies will 
be ample long before we have sufficient copper. 

Mindful of the aluminum-copper situation, one 
of the oldest copper companies recently announced 
that it was going into the aluminum business in 
order that it might better serve its customers. 


No, we're not talking about red flannels. For 
years there has been a running feud in both ad- 
vertising and editorial circles between the advo- 
cates of long articles and copy and those who 
are strong in the belief that what you say is the 


Recently a group of editors whose magazines are 
strongly interested in metals were called to Wash- 
ington for a session with the heads of the various 
metals divisions of NPA. It was a question and 
answer get-together which proved worthwhile. 
Among many other facts and impressions gained 
at the meeting, one stands out. That is that NPA 
boys seem to think that many of the materials 
shortages today are due in part to the pricing 
policies of the OPS. World prices for most metals 
are higher than our ceiling, so the metals are sold 
elsewhere first. Too, scrap ceilings have held down 
the movement of scrap of many types. 

Another impression gained is that most of the 
men heading the various NPA divisions are honest 
and capable and are trying to do a good job. 
However, they are often hamstrung by jealousies 
over authority on the part of other bureaus, as 
well as by actions these bureaus take. 


T. C. Du Mond 
Editor 
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